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THE TEACHING MUSEUM 


Our new catalog of Museum Preparations, Skeletons, Life Histo. 
ries and Models is made up of items that should be included in a complete 
teaching equipment 

By following the suggestions contained in this catalog, you can, each 
year add to your museum with the knowledge that you are proceeding 
with a definite end in view 


Superintendents and principals can take this catalog as a guide to 
each year’s expenditures. 


The new instructor can quickly tell what is on hand, if the out-going 
teacher will leave a checked catalog with the Principal, before he leaves, 


A system is established and this system can be followed out to a definite 
and highly desirable end 


Write for the new catalog at once and plan your buying on a budget system. 


General Biological Supply House 


1177 E. 55th St., Chicago, IIL. 
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THE TEACHING OF HYGIENE AND SANITATION. 
By Exiuiorr R. Downtna, 
University of Chicago. 

In the last generation, the point of view in the teaching of 
physiology, hygiene, and sanitation in schools has undergone a 
complete change. Years ago, the subject matter given was 
almost entirely the science of physiology. One of the texts of 
that time coming from the eminent English physiologist, Thomas 
H. Huxley, is typical of the early period: the bulk of the space in 
this text is devoted to descriptive anatomy, histology, and the 
functioning of the various organs. 

There next appeared a group of texts of which Hough & 
Sedgwick’s ““‘Human Mechanism” may be taken as an example. 
They were radical departures from the earlier texts on scientific 
physiology, omitting a great deal of the descriptive anatomy and 
histology and adding a large amount of information on personal 
hygiene and community sanitation. 

In recent times, the type of instruction and the character of 
the texts have again changed. Such texts as those of the Gulick 
Series or those of the O’Shea Series are typical. The attempt is 
made in these to develop health habits in the pupils rather than 
to impart information in regard to hygiene and sanitation. 

Concrete illustrations of the way in which certain topics are 
handled in these three groups of texts may serve to illustrate the 
above general statement. Take, for instance, the topic of the 
teeth and their care. The earlier texts on physiology devoted 
considerable space to the anatomy of the teeth. They taught 
that a tooth consists of three portions: the crown, the neck, and 
the fang or fangs. The center of the tooth is occupied by a 
pulp cavity. The body of the tooth is made of a hard, bony 
substance, dentine, covered on the crown, with‘enamel and on 
the root with cement. In the pulp cavity are found nerves, 
blood vessels, and living cells which continue to deposit dentine. 
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There was, in these early texts, a discussion of the different 
kinds of teeth, their numbers, location, and relation to their 
bony sockets. The functions of the various types of teeth were 
studied: incisors for cutting food, and molars for grinding the 
food. Incidentally, there might be mentioned the desirability 
of keeping the teeth clean to avoid decay, but this, if considered 
at all, was a minor topic. 

In the next period of instruction, such information in regard 
to the structure and functioning of the teeth was briefly consid- 
ered, but the bulk of the space was devoted to the hygiene 
of the teeth. Pupils were taught that food lodges between the 
teeth and in the hollows of their surfaces; that this food, in 
the process of decomposition, develops organic acids which dis- 
solve the substance of the tooth, especially in the region of 
its neck, where the dentine is uncovered, and that thus cavities 
are developed. They were taught that these warm, moist 
cavities, charged with decomposing food, harbor mang bacteria, 
which expedite decay, as well as many disease germs which 
readily spread from these foci of infection to other parts of the 
body. Thus the pupil was impressed with the need of cleaning 
his teeth, but little or no attempt was made to supervise the 
formation of such a habit. 

In the modern school, while instruction on the topic of the 
teeth does not totally neglect their structure, function, and the 
causes of their decay, it makes these matters subservient to the 
major aim, the establishment of correct health habits. 

After the class has been shown the correct kind of toothbrush 
to buy, each child is required to obtain one and to bring it to 
school. The teacher, with her toothbrush in hand, stands before 
the class and demonstrates its use. The pupils are made to go 
through the motions, not once, but time after time, on successive 
days until the teacher is confident that all the children know 
how to use the toothbrush. This drill is just as insistent as drill 
in the multiplication tables. Day after day the teacher calls 
for reports from the pupils as to whether, on the preceding day, 
they used their toothbrushes morning, noon, and night, until 
she is satisfied that the habit of keeping the teeth clean is es- 
tablished. Mouth inspection is maintained to check up the daily 
reports and to detect defective teeth so that they may be reme- 
died. 

This change in point of view might be illustrated with many 
other topics. Recall, for instance, the old treatment of foods 
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and the digestive processes. The earlier books devoted much 
space to the anatomy, histology, and functioning of the diges- 
tive organs. They taught the structure of the stomach, its 
various muscular coats, and its mucuous lining studded with 
gastric glands. Pupils knew the length of the intestine and the 
names of its parts. Then we gradually discarded a good deal of 
this detailed knowledge and attempted to teach pupils how to 
select foods wisely. There was a prolonged discussion of the 
methods of determining the food requirements of the body and 
the calorie values of the various foods; pupils even made out 
detailed menus for the day or week, but the teacher was satisfied 
if these were correctly outlined on paper. Now we are making 
surveys of the pupils’ meals to find out what they are actually 
eating. Pupils are taught not only the calorie values of the 
various foods but, with models of the various foods in portions 
as served, the pupils lay out well-balanced meals. The school 
supervises the lunchroom and the children’s lunches. The teach- 
er knows from her survey what the pupils are eating and attempts 
to establish correct habits of eating. She tries to achieve results 
by working not only with the pupils but with their parents in 
the Parent-Teachers’ meetings and in the homes. 

The reason for this change in subject matter and method in 
teaching is not far to seek. Instruction in physiology and 
hygiene is the only subject which, for a generation or more, has 
been required by law in the schools. Yet the generation so 
taught is dying at an earlier age than its predecessor. Thus, 
the death rate per 1000 for persons from 50 to 54 years of age was 
19.2 in 1890 and 50.8 in 1919. For ages 60 to 64, the figures for 
1890 are 32.8, for 1919 61.6. Certain diseases that are the 
principal cause of death among mature people show a marked 
increase in fatality during this period, as shown in this table: 

Deaths per 100,000 population 


1890 1919 

Cancer 17.9 80.5 

Cerebral hemorrhage and softening 49.0 (apoplexy 78.6 

Bright's disease and acute nephritis 59.7 (kidney 88.1 
disease 

re tinal de 131.0 


Naturally, many possible factors enter into this contrast, 
yet, in so far as the figures go, we may justly conclude that there 
has been no marked increase in healthful living due to the in- 
struction in physiology and hygiene. Information about bodily 
structures and the functions of organs, and even knowledge 
about personal and community hygiene do not result in health- 
ful habits. Habit formation must be constantly supervised. 
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An appreciation of the modern pomt of view does not neces- 
sarily solve the problem of what should go into the modern 
curriculum under the caption of “Health and Sanitation.’” A 
generation ago a curriculum in any subject was evolved largely 
out of the head of the individual who formulated it, and was 
based on his experience, broadened by his thinking and reading. 
Now we are trying to get an impersonal fact basis for the solu- 
tion of all educational problems. In short, we are applying the 
scientific method to pedagogical problems as we have learned 
more or less successfully to do in problems of biology chemistry, 
and other sciences. 

Fortunately, in the mortality statistics of the Census Bureau, 
the mortuary tables of life insurance companies, and similar 
material accumulated world over, there is available a mass of 
data bearing on this problem. It behooves the hygiene instrue- 
tor to study these data and to be aware of their significance. 

In the first place, it is rather starthng to realize that among so 
intelligent a people as we are supposed to be, it is still impossible 
to obtain such statistics for the entire nation. Nearly one-third 
of the states, representing nearly one-fourth of the population of 
the United States, still do not compel the collection of vital 
statistics. These states are largely in the West. The data given 
in the tabulation below are derived, therefore, from only the 
registration area, including, in 1919, 81.1% of the population. 
Birth registration is even more neglected. In 1919, nearly one- 
half of the states had very unsatisfactory laws in regard to birth 
registration, and in less than one-fifth of the states were the laws 
both satisfactory and certainly constitutional. One needs only to 
read the “Bulletin on Birth Registration,” published by the 
Children’s Bureau of the United States Department of Labor to 
be convinced of the imperative need of such laws to protect the 
lives and rights of children. The public schools might well 
undertake to develop public opinion along this line to facilitate 
the passage of laws that will give adequate protection. The 
above mentioned bulletin is being obtained in quantity by some 
schools in states that have inadequate laws and distributed to 
intelligent parents and to local newspapers with the request that 
the editor print brief excerpts presenting the important points 

There is given below a table showing the number of deaths 
of children of school age from 5 to 14 years from various causes 
arranged in the order of their import: ice, together with the 
percentage of deaths from each of these causes. These figures 
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are given in the first column. 









617 


In the second column there is 


given the total number of deaths of pupils from 15 to 19 years of 


age, approximately the high school age. 


There are added in this 


column certain additional diseases in order to show the ten most 


important causes of death during this period of life. 


Succeeding 


columns show the data for children under one year of age, under 


five years of age, 


and for the total population. 


Tabulation of the Major Causes of Death among School Children, 1919. 





5-14 15-19 Under Under Total 
Years Years 1Year 5 Years Pop. 
All causes 46,119 32,808 161,621 229,813 1,096,436 
4.2% 3.% 14.7% 21.% 
(3) (6) (8) 
Accidents l 7,873 4,042 7,956 61,268 
1.7' 12.3% 3.4% 5.6% 
(2) (5) (4) (4) 
Influenza 2 6,346 5,311 8,094 17,249 84,113 
13.7% 16.2% 4.9, 7.5% 7.7% 
(7) 
Diphtheria 3 4.756 7,029 12,551 
10.3 9 3.3% 11% 
(4) 3) (3) (3) 
Pneumonia } 4,455 3,454 201,74 32,553 104,213 
Broncho-Pneumonia 9.6! 10.5% 12.5% 14.1% 9.5% 
1) (8) (8) (2) 
Tuberculosis oe $,107 8,008 2,143 5,830 106,985 
8.9% 24.49 1.3% 2.5% 9.7% 
6) (1) 
Organic heart disease... 1,984 1,257 111,579 
1.39 3.8% 10.1% 
7 
Appendicitis 7 1,919 1,091 10,039 
and Typhlitis 1.29 3.39, 0.9% 
5) 
Typhoid fever.. s 1,415 1,282 7,860 
3.19 3.9% 0.7% 
Searlet fever.. y 995 2,383 
2.12% 0.2% 
(10 10) 
Meningitis a 909 324 2,837 5,508 
1.9% 0.9% 1.29, 0.4% 
(8) ‘ 
Puerperal : 980 2,003 
Septicemia, Albuminaria, Convulsions, etc. 
2.9% 0.29 
(9) (5) 
Bright's disease.—............... 451 69,477 
1.3% 6.3% 
l ] (9) 
Congenital malforma-_.... 55,780 56,385 567,14 
tions and debility 34.59, 24.6% 5.1% 
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(2 2 10 
Diarrhea and Enteritis..... 29,961 40,884 47,040 
18.5% 17.8% 1.2% 
(4) (5) 
Early infancy. a 17,241 11,241 11,241 
Accident at birth; diseases peculiarto birth 6.9% 4.99, 1.0% 
(6) 
Bronchitis... 3,388 6,409 
2.1% 0.6% 
(7) (9 
Whooping cough. 2,606 4,471 4,618 
1.6% 1.9 0.4% 
6) 
Cancer §8,551 
6.2% 
Apoplexy 65,951 
6.19, 
Totals *...... ....04,762 26,201 133,387 186,415 775,895 
75.3% 80.5% 81.1%° 81.1% 70.8% 


In the study of such a mass of statistics, the first striking fact 
is that so large a percentage of deaths occur before the school 
age. QOne-sixth of all the deaths occur during the first year of 
life and nearly one-fourth occur during the first five years of life 
None of the dangerous occupations like the manufacture of 
TNT or the preparation of arsenical compounds is as dangerous 
as being a baby. Indeed, the death rate among the men in the 
front line trenches in the recent war was lower than that among 
our babies. Just being a baby is the most hazardous job in the 
world. The attached graph shows the death rate in five year 
periods, and makes evident at a glance the very large number of 
deaths occurring during childhood. 

The second graph shows that a majority of these deaths are 
centered in the first year, or even the first months, of the child’s 
life. 

Here is a problem of immense national importance. While 
it does not directly affect the pupils of school age, it is a problem 
to which the school can well give its attention. This enormous 
death rate among little children is largely due to ignorance; 
it therefore seems only good common sense that the school should 
take some measures to eliminate such well-nigh suicidal lack of 
knowledge. For the school to undertake to help in the solution 
of such a problem presupposes a new point of view; namely, that 
the school is not merely an educative agency for school children 
but that it is a center for community education as well. This 
point of view is rapidly being assumed. 


*Totals include the ‘en most important under each age except ‘‘Under 1 yr.;"" in which the 
total represents only theeightshown. Theother two of this ten are syphilis (9), convulsions (10 
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Graph of Death to 75 Years, by 5 Year Periods. 1916 


The following table shows the ten most important causes 
of death of children under one year of age for the ten-year period 
from 1910 to 1919, inclusive: 


‘ao "98 “87. °36 OE RE ES. UCR Se ee 
Diarrhea & Enteritis 2 l l l l l l l 1 l 
Premature birth l l 2 2 2 2 2 2 2 2 
Pneumonia & Bronchial 3 = 3 3 4 4 4 3 

pneumonia 

Congenital debility . 4 } = fo tr .. 2.3 
Malformations a 4 5 —_— 7 5 6 6 «C6S 5 
Injuries at birth ae ¢€. 4 8. 2 4... 
Influenza... . 7 5 ‘ 
Bronchitis 8 8 7 8 7 7 7 7 6 
Diseases of stomach 9 9 10 9 9 9 9 10 9 10 
Whooping cough S. % By FI S.-S > e- ae 


Accidents 9 
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4 , rs 
9 Convulsions 10 q s s j r 
Syphilis 9 10 10 10 

Measles...... 10 

Meningitis as 10 


These causes may be grouped under four major divisions: 
(1) Diarrhea, and other diseases of the digestive system, 19.4%. 
(2) Impure air diseases, pneumonia, bronchitis and influenza, 19.5 
(3) Congenital defects, 24.6% 
is (4 Acute contagious diseases, 1.4‘ 


O-| 2 3 ¢ 


or 
































Graph of Number of Deaths in First Year of Life 


The Children’s Bureau of the United States Department of 
Labor has been undertaking a series of surveys in representative 
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industrial cities and in rural communities to discover the under- 
lying causes of the high death rate among little children.* The 
investigations confirm the conclusions of the general data given 
above; e. g., that the chief causes of death are: (1) gastric and 
intestinal diseases; (2) premature birth, congenital defects and 
malformation; (3) impure air diseases and (4) the acute infec- 
tious diseases of childhood. However, the order of importance 
of these several groups of immediate causes varies in the various 
communities. The figures below show the percentage of children 
under one year of age who die from the four different classes of 
diseases in several of the cities surveyed. 


. & o> ot S Bie : 
c O =m Pi = O oo - | 
: oc sc:  C _ 22 Lo 
Percentage ol deaths ss = i “s =” s 
resulting from n= a, k S ©, : £= 
o. bh & so & >+ ax ee 
- rr = a - “a = . 
= a . — Ss ad = a —« 
=o Ze. =O < om AZ. -7-¥ 
Natal and prenatal causes like 
premature birth, congeni- 
tal defects, malformations 25.8 25.9 35.4 38.4 24.0 43.29 
Gastro-intestinal 26.6 $7.1 33.5 23.8 38.4 24.23 
Respiratory diseases 25.8 21.0 14.8 11.9 15.9 19.62 
Epidemic dise ases 6.5 6.5 6.7 1.9 7.63 


The fact that these diseases are merely the immediate causes 
not the ultimate causes of the high death rate, needs no demon- 
stration; it is evident to every thoughtful person. Back of these 
proximate causes lies ignorance together with social and cconom- 
ic factors that are the real conditions to be remedied if the lives 
of a greater proportion of the little children are to be saved. 

The improper feeding of infants is discovered as one of the 
major causes of the high mortality. Breast-fed babies are 
much less likely to die than are those artificially fed. In the 
summer of 1910 (later data are not at hand), out of 2057 infants 
sick with diarrhea in Chicago, only 365 were breast-fed. Quoting 
the figures from the reports of the Children’s Bureau, the death 
rate per 1000 children born is given for several cities for the 
first three months of the babies’ lives. 

Relation of infant deaths to Natural & Artificial feeding: 


City Breast-fed Mixed Artificial food 
Death rate per 1000 exclusively feeding entirely 
Akron, Ohio end of 3 mos. 51.0 - 208.0 
Johnstow n, Pa end of 3 mos. 16.6 57.1 165.8 
Manchester, N. H. end of 3 mos. 58.0 186.0 199.0 
New Bedford, Mass end of 3 mos. 44.0 : 260.0 
Waterbury, Conn end of 3 mos. 12.0 87.0 138.0 


Infant Mort tv Series”’ and “Rural Child Welfare S« 
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The preparation Of the baby’s bottle is excec dingly unsanitary. 
There is a widespread use of foods other than milk. Bread 
soaked in tea or coffer Is t} Cc sole diet of many babies from birth: 
one visiting nurse reports a mother feeding blackberry pie to her 
infant, sick with diarrhea. Such instances might be multiplied 
indefinitely. Mothers, or older children left in charge of a baby, 
change the soiled clothing of the infant and then proceed to 
prepare its bottle, or food for the other children, with no atte mpt 
to wash, much less to ste rilize, the hands Soik d diape rs are put 


+ 


in with the general f 


mily wash or, worse still. with the wash 


that the mother is doing for other families. Such criminal 
carelessness is almost unbelievable and yet it prevails In many 
families that are not in the submerged classes. Naturally, 
ignorance is one potent factor in the prevalence of unsanitary 
practices; one would expect to find the infant mortality very 


high among the foreign-born, particularly those from the less 


enlightened races. 


Thus, in Chicago (1910), while the infant death rate among 
native-born was 14 per 1,000 population, that among foreign- 
born was 125. The Slavic race had t!} highest infant death 


j= 


rate, 279: the Latin races followed with 204: the German 


64: the Seandinavian, 33. The Lithuanians, among the Slavs 
lead with 631. The following figures are taken from the reports 
of the Children’s Burea The last column in the table shows the 


death rate per one thousand childre n born for the race having 
the highest infant mortality in the particular city 


ly fant V orla uly rale i” entire registration area I919 


For native-born mothers, 78 per 1000 births 
For foreign-born mothers, 93 per 1000 births 


V alive Foreign 
Akron, Ohio... 70.1 109.3 Slavie 146.6 
Johnstown, Pa. 104.3 171.3 Serbo-Croatians 263.9 
Manchester, N. H 128.1 183.5 French-Canadian 224.7 
New Bedford, Mass 108.4 138.9 Portugues¢ 200.9 
Pittsburgh Yo 110 Slavie 159 
Waterbury, Conn. 97.9 134.8 Lithuanian 207.7 


There is ch very definit relation between the Wage ol the 
father and the rate of infant death. Yet. this wage is merely an 


; 


index of the real causes which lie back of the high mortality and 
that are responsible for the high death rate among the poorly 
paid. Where the wage of the father is low, the mother must also 
work, and neglect of herself and baby follows. It means also 
that the family must live in crowded and unsanitary quarters 
Thus, in New Bedford, while the average infant death rate for 


the city is 130.3 per 1000, it is 122.7 among families living in 
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homes where the rooms exceed the number of persons in the 
family; in homes where there are less than two persons per room 
but more than one, 161; and in more crowded quarters, with 
two to three persons per room, it is 225.2. For Akron, Ohio, 
where the average infant mortality is 85.7, the figures are as 
follows: less than one, 55.1; one to two, 125.9; two to three, 
170.2. 

Such are the facts of the case. Now what are the public 
schools doing to alleviate this situation? In many cities regular 
instruction is given in the upper grades on the care of the baby. 
[n a still larger number of cities in which it is deemed inexpedient 
to use the school time for such instruction, Little Mothers Clubs 
meet after school or on Saturday to receive instruction. The 
school nurse or a visiting nurse is the usual instructor, though, 
in some of the smaller towns, volunteer instructors are found 
among the more intelligent mothers. The girls of the upper 
grades, and in some places those of the high school also, consti- 
tute the bulk of the pupils in these classes, although quite 
frequently the children’s parents also come for instruction. In 
some cities special evening classes are provided for the mothers. 

This instruction is not merely verbal, but is accompanied 
by demonstrations and practice. Pupils are taught how to pre- 
pare the baby’s bottle, how to sterilize it, and how to pasturize 
the milk. The pupils themselves go through the processes re- 
peatedly under the guidance of the instructor. They are shown 
how to make a simple sterilizer and a pasturizer, using tin pails 
for the apparatus; how to bathe the baby; how to dress it; 
and how to sterilize the child’s soiled clothing. The Little Moth- 
ers bring their baby brothers or sisters to school, and the school 
provides the necessary appliances in the way of washtubs, wash 
cloths, soap, and the supply of hot water. The Little Mothers 
give the babies a bath and dress them properly under the diree- 
tion of the instructor. They do this not once but several times, 
until they have the technique. 

To be continued 
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EXPERIENCES WITH SCIENCE CLUBS 
J. Arruur Lewis. 
New Brunswick, N. J., Senior High School. 

Of late rather a widespread interest in extra-curricular activi- 
ties of the ‘“‘club” type in junior and senior high schools has 
been aroused throughout the country. Actual information re- 
garding the organizing, conducting and success of these various 
clubs seems to be meager, however, and it is with the hope that 
we may draw out that information that this article is written. 

The writer has seen only two articles in educational magazines, 
and has heard only two personal experiences with such clubs 
related in educational conferences, but has heard in round- 
about ways of a few other clubs. Curiously enough, however, 
many teachers express the wish that they might find out about 
other clubs which are in successful operation, in order that they 
might intelligently conduct such organizations of their own. 

That this club work under proper guidance has immense 
educational value can scarcely be questioned. Nor is there 
any doubt that there is a world of difference in value between 
well conducted clubs and those which are just drifting along 
The writer has time and again wished that he might in some 
way know just what other clubs are doing, so that he might 
be able to intelligently guide his own over the rough spots which 
seem bound to occur. Is it not possible to have sort of a science 
forum, or rather science club forum, in more of our educational 
conventions, and, what would be still more helpful, is it not 
possible to have a science club department or section in this 
or some other magazine, in which programs can be published 
and miscellaneous notes exchanged? The theory and practice 
of extra-curricular activities In general are becoming fairly well 
known to most of us, but what many of us would like to know 
is just how to plan definite programs, what interesting demon 


ti? 


| how and when TO hold meeting 


strations may *be performe: . 
and SO On. 
This article will be confined to Science Clubs, but it 


S essay 


might well be taken to heart by teachers of othe subjects 


} 


since other club advisors might also be ret ling the need of mort 


intelligent guidance 

Last year, while teaching science in a junior 
sclence clubs were organized None of the other teachers Ith 
the school had ever had any experience with such clubs, nor had 


school. Lore 


any of the pupils, with the exception of a small group in one 
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class. This group had a Chemeraft Club, but many of the boys 
who did not own chemistry sets and who could not afford them, 
wanted to belong to a club. To detail the various problems and 
their solution would take too long here, so only a summary will 
be attempted. 

School was in session from eight forty-five until three thirty 
with only thirty-five minutes for lunch. This is a pretty long 
day for pupils of junior high school age and by closing time 
they were pretty tired and restless. Many of them had work 
and chores to do after school, making it impossible for us to hold 
meetings after school, hence our organization of three clubs 
instead of one large one as had been originally planned. Meetings 
were held in class time every other week. The pupils wanted 
meetings every week, but as we had class only four periods 
weekly we felt that so much time should not be taken. 

This was to be strictly a pupil, and not a “teacher and class”’ 
affair, although the teacher was usually present during the meet- 
ings and gave such advice as was possible when it was asked 
for. The boys were left to themselves as much as possible, 
conducting their own meetings and voting upon such business 
as they themselves proposed. They did frequently ask for help 
and there is where we felt actually handcuffed. Programs seem 
so easy to get up until one actually faces the problem of finding 
topics and experiments which will interest as well as benefit 
pupils of junior school age. They helped out with ideas of their 
own, but there was always a tendency for their ideas to run 
along the same track. 

We did manage to have a few very interesting programs 
during the year, of which the following are typical examples 
of the eighth grade clubs 
Call to Order by the President Life of Faraday. 

Experiments with Chemistry. 
History of Fire. 
Seience Jokes. 


Famous Scientists 
‘Chemeraft.”’ 
Romance of Science 
Nitrie Acid Nitrogen. 
Critie’s Re port Critie’s Report. 

In addition to programs given in school we took three trips 
one to the filtration plant and two to museums. Incidentally, 
we found that a club solves the problem confronting some of us 
who want to take pupils through museums and other places of 
interest. Sometimes the classes are large and may be made 
up of more or less unruly and undisciplined boys whom you 
would not wish to assume the responsibility of escorting through 


some buildings. The club may make such trips as part of their 
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activity, in which case they, as club members, will assume 
more responsibility than they do as class members. Then, 
too, the group will be small enough so that the maximum of 
value will be derived from the trip. 

This brings up the question of club membership. The pro- 
grams were given on class time and before the whole class. 
Participation in the programs, excursions and other activities 
was limited to those who were considered as members. As 
might be reasonably expected there are always some in the class 
who are not interested in the club. They will, however, sit 
and give earnest attention to the programs. And get more out 
of them, probably, than they would have out of regular recita- 
tions. These were considered merely auditors. With this sort 
of an arrangement those who took little interest in class work 
would unconsciously become somewhat interested in the club 
work, would later join the club and as a consequence take more 
of an interest in class affairs. A bit of boy psychology figures 
in here—no real boy likes to be left out of things, but wants 
to be counted in with his fellows. 

Dues in these junior high school clubs were made a matter 
of choice with the individual clubs, depending largely upon 
whether or not they wished to have prizes awarded. In two of 
the clubs dues amounting to about twenty-five cents a year were 
voted upon 

In general principles our ninth grade club was the same as 
our eighth grade clubs, with the exception that the programs 
were slightly more advanced. Some of the boys were building 
radio sets and some of the programs reflected their interest. 
The following is an example of an entirely different type of pro- 
gram which was given, based on articles from ¢urrent science 


magazines: 


Call to Order. Tear Gas Bombs. 
Centrifugal Force. Revolving Director 
Stadium Built for 20,000 Years Shrunken Mummies 
Punching Machine. Critie’s Report. 


In one of these classes the club had a very short life due 
largely to the shortcomings of the teachers in charge, who had 
very little time and less experience from which to draw One 
club, made up of boys who had on the average rather wealthy 
parents, played out after a couple of months because the boys 
who had the sets of Chemcraft monopolized most of the programs 
which became beyond the depth of the rest in the class. 


The other club had better success. The boys in this class 
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were nearly all poor, and the idea of science clubs and of doing 
“esperments”’ took quite a hold upon them. 

Perhaps the club work which was carried on in those classes 
might be counted as so much time wasted, for in the main it 
amounted to a little flurry which extended over only a few weeks. 
We did feel, however, that it aided in the development of an 
mterest in science which carried over into class work and if 
certainly made the discipline—which was no small problem in 
that school—easier. With the exception of the case of one boy 
the writer knows of no lasting value derived from those clubs, 
and he blamed himself for being unable to do more for them, 
so that they could do more for themselves. 

In the case of one boy, however, the value was beyond dis- 
pute. And in that connection one is reminded of what Gypsy 
Smith said in one of his lectures. He was telling of an evangelistic 
meeting which was held one rainy night. Very few people 
attended, and there was only one convert. After the meeting 
he heard the evangelist telling an inquirer that the meeting was 
a failure—only one convert and that one was only a young 
boy. Then Gypsy Smith said that he was that young boy 
convert. The exact extent to which that evangelistic meeting 
was a “‘failure’’ can never be computed. And with the moral 
of that let us be comforted. 

There was one boy in that general science class who was 
an average student. He seldom volunteered to recite, and his 
marks ran from seventy-five to eighty-five. The science club 
appealed to him to a surprising extent. He wanted to be on 
all of the programs. He came after school and wanted to help 
and to perform experiments. At times he seemed nothing 
short of a nuisance but the funny things he would do and say 
made up for it. He bought some few little chemicals and read 
what chemistry books he could get hold of. He was always 
wanting to know how to make explosives, but we considered 
that discretion was the better part of valor.. And safer. How- 
ever, a druggist told him how to make a little torpedo. Before 
we knew it he had made quite a number of them and sold them 
to his friends. With the money he made he bought more chemi- 
cals. When the class work centered around photography he 
became imterested in making his own pictures. Whenever it 
was possible we tried to have the club programs center around 
the work gomg on in class. We taught this boy to print and 
develop pictures, and an aunt gave him a small camera. With 
this he made some more money by taking pictures of his friends. 
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F The writer recently received a letter from him telling of 
his progress. He now has a small laboratory of his own fitted, 
has about two hundred chemicals and gives occasional little 
entertainments for which he charges five cents admission. He 
also takes, develops and prints pictures. He has secured a job 
with a druggist for the summer vacation. The reader may 
judge for himself whether or not there was any permanent value 
connected with that little experiment in science clubs. It was 
in just such a little laboratory as this, during an Easter vacation, 
that Perkin, in 1856, discovered the first of the now long list 
of analine dyes, making not only his own fortune but enriching 
the whole world. 

This year the writer is working with chemistry classes in a 
senior high school. The school day is from 8:45 until 3:00 
The matter of a chemistry club was mentioned by some of the 
students early in the fall. One was finally organized, with the 
idea of meeting once or twice a month. -Meetings are usually 
held after school. Membership is open to all who have had or 
are now taking some science course. Only three periods a week 
are allotted to recitations, so that club work can not be carried 
on in class time. There are a number of different clubs in the 
school, all of which meet outside of class time. Instead of limiting 
this club to chemistry, it was voted to call it a “Science Club”’ 
so that all sciences might be included. 

A general plan for the year was submitted by the program 
committee which called for two student programs, two outside 
speakers, two visits to nearby industries, a hike and a social. 
Before the year is ended more than this number of each will 
have been accomplished, but this formed the basis upon which 
to work. The club then voted as to what topics and industries 
interested them. 

So far the club has made far better progress both m member- 
ship and successful meetings than was at first hoped for. The 
first program consisted of a glass blowing demonstration by the 
head of the glass blowing department of Squibbs and of an 
illustrated talk on the preparation of serums by Dr. Leonard, 
also of Squibbs. Next a visit was made to the Johnson and 
Johnson plant. Two small groups were taken through the 
telephone exchange. One illustrated lecture about New Zealand 
was given to the whole school and another lecture on The War 
on Insects given to the club proved to be very interesting and 


instructive. The social, a sunset dance, was also a great success 
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For this dance a fifteen cent admission fee was charged— 
which is the usual charge for sunset dances in this school—and 
about $7 was cleared. This money is added to the treasury, 
and all such money accruing to the fund will be used to pur- 
chase little things for.the school, such as a signal cord for the 
auditorium, prizes, and so on. 

Only one student program has been held, but another, dealing 
with State Industries, is planned for the near future. The 
program already given was as follows: 

“Coal and Its Products, with which we may heat or cool 
ourselves, wound or heal, eat or drink, cause headaches or 
relieve them, preserve or protect, wear or inhale, paint or pave.” 
What Coal Came From. What We Get From Coal. 

How Coal Works For Us. Chemical Magic. 


This program was given after school, and a film obtained 
from the State Museum was shown to the whole school during 
assembly. The film showed how coal is mined. 

The members of this club, being older and more mature, are 
assuming more responsibility than those in the younger grades. 
Although a high school club with officers and chairmen who are 
alive and full of initiative does not need as much direction as 
a junior school club, nevertheless a considerable amount of 
guidance and supervision is necessary or the original aim of the 
club is apt to be lost. It is hoped that a permanent organiza- 
tion will result, so that much of the work of carrying on the 
club will take care of itself, and will not have to be repeated 
each fall. 

Each student in the chemistry class is expected to present a 
special topic upon some subject in which he or she is most 
interested. The topic which is voted by the class as being the 
best one each month is to be published in the school paper. 
The Science Club has voted that a prize be given to the best 
topic published during the term. This is one device which is 
bemg used to stimulate interest both in the class and in the club. 

These are in brief just a few rather “‘trial and error” experiences 
with science clubs. Unpretentious as they are, it is felt that some 
small amount of good has been derived from them, and that an 
immensely greater amount of good’ might be derived if there 
were more information available on the subject. May the 
statement made earlier be repeated, that this is written ‘with 
the hope that others will contribute their experiences so that 
from each the rest of us may find something of value for our 


own use? 
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THE VALUE OF ANECDOTES IN THE HISTORY OF PHYSICAL 
SCIENCE. 


By E. H. Jonnson, 
Kenyon College, Gambie Pp Ohio. 


In glancing over the written history of physical science, one 
finds numerous trifling anecdotes that have come down through 
long ages with all of the virility to be expected in facts whose 
continual appreciation is of the greatest importance to humanity. 
Strangely enough, some of these tales have little in themselves 
that would account for their survival during a single generation 
But when coupled with some fundamental fact, and the name of 
its discoverer, they become signal lights in the dark night of the 
past. They may afford a vast amount of illumination on many 
questions, while in themselves they are not worth the telling. 

Following are several anecdotes chosen at random from the 
history of physics. They are no more than representative 
Some are probably true: othe rs are as probably wholly fictitious. 
What value should be placed on them in studying the history 
of the science, or in teaching it to others? For their relations to 
facts, each must be judged by itself. The following brief dis- 
cussion shows how this may be done 

Among the earlier anecdotes in the history of physics is that 
of the discovery of the principal musical intervals. One day 
while passing a blacksmith’s shop, Pythagoras was impressed 
by the sounds made by the hammers of several smiths as they 
struck their anvils. There seemed to be a musical relation 
between them. According to the story, he determined ‘“‘that 
they were a fourth, a fifth, and an octave,’ by simply listening. 
He then weighed the hammers and found that ‘“‘the one that gave 
the octave was one-half the heaviest; the one which gAuve the 


fifth, was two-thirds, and the one which gave the fourth, was 
three-quarters.” ' 

On returning home, Pythagoras proceeded to test his discovery 
by means of stretched strings, and he found that with equal 
lengths, the octave, fifth and fourth could be produced when the 
weights supplying the tensions were one-half, two-thirds, and 
three-fourths of that for the fundamental. 

Such experiments undoubtedly established the quantitative 
study of harmonies, but the story contains evident errors, for 
we now know that the frequency of vibration of a stretched 


Whewell: Hist the I tive Sciences. N. Y. 18 \ I 
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string is proportional to the square root of the tension. Neither 
would hammers of the weights described give the desired ratios. 

However, we can admit that the story may have had some 
foundation of truth, and that the errors must have crept into 
the account at a later time, for to make the original observa- 
tions, Pythagoras must have been not only familiar with numeri- 
cal ratios, but accustomed to some of the musical relations. 
The point of historical interest is that he was able to apprehend 
the phenomena. 

There is a familiar story of the Greek mathematician and 
inventor, Archimedes. It is said that when the Romans were 
besieging the city of Syracuse, he set fire to their ships when 
they were within a bow-shot of the wall. This he did by means of 
a burning mirror which concentrated and_ directed the sun’s 
rays. That he actually accomplished such a feat is more than 
improbable. The story has come down to us as one of those 
semi-fictions which always have clustered around the names of 
the great. But it is quite possible, and in fact probable, that 
{rchimedes did construct a device by which inflamable objects 
could be set on fire with the sun’s rays. The short distances 
at which such arrangements—whether employing mirrors or 
lenses—can produce focusing intense enough to cause combus- 
tion, precludes the possibility of setting ships on fire as indicated 
in the story, particularly with the crude apparatus probably then 
available. Qualitatively, the story may be correct, but quanti- 
tatively, it is undoubtedly an exaggeration. 

The story of Newton and the apple is one that cannot be 
classified definitely as a myth. In that great source of informa- 
tion, Brewster’s ‘Life of Sir Isaae Newton,’’ we read of Newton's 
leaving Cambridge in 1665 “on account of the Plague, and it was 
therefore in the autumn of that year * * * that the apple 
is said to have fallen from the tree at Woolsthorp, and suggested 
to Newton the idea of gravity. When sitting alone in the garden, 
and speculating on the power of gravity, it occurred to him that 
us the same power by which the apple fell to the ground, was not 
sensibly diminished at the greatest distance from the center of 
the earth to which we can reach, neither at the summits of the 
loftiest spires, nor on the tops of the highest mountams, it might 
extend to the moon and retain her in her orbit.” 

In a footnote, Brewster adds that “neither Pemberton nor 
Whiston, who received from Newton himself the history of 
his first ideas of gravity, records the story of the falling apple, 
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It was mentioned, however, to Voltaire by Catherine Barton, 
Newton’s niece, and to Mr. Green by Martin Folkes, the Presi- 
dent of the Royal Society. We saw the apple tree in 1814, and 
brought away a portion of one of its roots. The tree was so much 
decayed that it was taken down in 1820, and the wood of it 
carefully preserved by Mr. Turner of Stoke Rocheford.’’? 

It will be observed that Brewster does not commit himself 
on the authenticity of the story. It may have been that Newton, 
as the above account indicates, was “‘sitting alone in the garden 
and speculating on the power of gravity,’’ when his attention 
apple. 


was attracted by the fallmg of some body, such as a1 
With this order of events his mind would have been in the 
receptive state to perceive at once the significance of such a 
trifling phenomenon. Newton himself said in after years that 
it was not by accident but by continual thinking on his problems 
that he had made his discoveries. So, whatever the part played 
by the apple, it should not be given too much meaning. Even if 
we grant that it started his train of thought, we should not lose 
sight of the fact that it took a Newton to bring the thoughts of 
the hour to finally compass the universal law of gravitation 

‘T here is also the anecdote of Newton’s agitation when making 
the final calculations that verified his suspicions about the action 
of gravity. 

It will be remembered that when he began this work, the 
accuracy of Kepler’s Third Law was in doubt. Using sixty 
miles as the surface length of a degree of latitude, Newton 
attempted to demonstrate the inverse square law in_ 1666. 
The result was not sufficiently in accordance with known facts 
to be convincing. Hence the work was laid aside, until he mad 
his recalculation in 1684, using Picard’s measurement of the 
length of a degree, 69 1-10 miles. According to tradition, with 
the growing proof of the c: rrectness of his ideas, “as his calcula- 
tions drew to a close, he is said to have been so much agitated 
that he was obliged to desire a friend to finish them.’’ To this 
Brewster adds all of the comment that is necessary. ‘Tradition 
is, we believe, the only authority for this anecdote. It is not 
supported by what is known of Newton’s character.’’ 

Here we let circumstantial evidence decide the probable 


2. Brewster: Memoires of the Life, Writings, and Discoveries of Sir Isa Newt 
1855 Vo I pr 2 seq Voltaire PI sophie de Newtor Part 3, Char II] (sree 
Philosophy of Expansive and Contractive Forces, p. 972. Rigaud: Hist. Essay, p. 2. Pember 
ton: View of Sir Isaac Newton's P} pt Lond. 1728. Ba Essay on Newt r 
Lond. 1893, pr 12 
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historicity of the story. This is a method, the cautious use of 
which should be understood by every student of the history of 
science. 

It is not known how much truth there is in the story of Hum- 
phrey Potter, but as the tale has come down in steam-engine 
history, he, in 1713, was a boy employed to turn the valves of a 
Newcomen pumping engine. Presumably, up to this time, 
these engines, which were in fairly general use in the mines of 
Cornwall, were not automatic. After each stroke of the piston, 
the proper valves had to be manipulated before the stroke 
could be repeated. This work was often attended to by a boy. 
Young Potter—perhaps more indolent than most other boys— 
is said to have rigged up a set of strings connecting the valves 
with the other moving parts of the engine, so that it became 
self-acting. Later an improvement by Beighton introduced a 
hetter mechanical arrangement for the same purpose. 

There is a possibility that this story may be altogether true. 
However, there is no evidence that Humphrey Potter’s inven- 
tion was the result of the study or the prolonged thought which 
is back of most of the accomplishments of genius. By his device 
he escaped an unpleasant task—that of continually turning the 
valves by hand. It is almost evident that he was lazy. And 
yet, is it not genius that sees an easier way of accomplishing : 
necessary end? Whatever the real source of the stimulus that 
led Humphrey Potter to make strings and catches do the work 
of human hands, the tale is one well worth retaining in the story 
of man’s conquest of steam. 

Another delightful little story, and one that cannot be dis- 
missed so easily, is that of James Watt and the teakettle. It has 
even been made the subject of paintings. 

According to a version that lies before the writer, Young Watt 
once was visiting his aunt, Miss Muirhead. “One evening when 
they were just sitting down to tea, James, instead of taking his 
meal as usual, was seized with a spirit of investigation; he drew 
the kettle towards him, he took off the lid, he put it on again; 
he got a spoon and held it to the spout, counting into how 
many drops of water the steam condensed; then he took a tea- 
cup and repeated the experiment. Nearly half an hour was 
oecupied in this way, until at length Miss Muirhead’s patience 
was fairly exhausted, and she said quite angrily, ‘James, James, 
what are you about? Are you not ashamed of wasting your 
time in this disgraceful manner?’ 
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“But James was nc wasting his time; boy as he was, at that 
moment he had obtained his first clue to his great discovery, 
that condensed steam might be employed as a motive power, 
and how this was to be managed became from that day forth 
the increasing object of his thoughts.” 

Another version represents the bey as holding a poker over 
the spout of the teakettle so as to check the issuing steam, 
until the lid is raised by the pressure within the kettle. Hence 
his first idea of steam as a source of power.‘ 

Whatever the form in which this story is perpetuated,‘ it is 
interesting, but it reduces to little more than some writer’s 
fancy of the way in which an inventor’s mind may have worked, 
when we compare it with some of Watt’s own statements after 
his steam engine was an assured success. He gives us quite a 
different picture of the birth of the concepts that bore such 
rich fruit for himself and for the whole world. Remember that 
Watt was born in 1736. The following fragment speaks for itself 

“My attention was first directed, m the year 1759, to the sub- 
ject of the steam engine.” 

He then describes experiments which he performed during the 
years 1761 and 1762 with a Papin’s digester, and whereby he 
gradually arrived at an appreciation of the power of steam 
His knowledge of the heat involved in condensation came only 
after his contacts with Dr. Black, the discoverer of “‘latent’’ 
heat. In fact, he gives us a long and detailed account of numer- 
ous experiments, with various types of apparatus (he was an 
instrument maker and repairer), including a small model of a 
Newcomen engine. In discussing his work with this model h« 
referred to his deep theoretical study of the principles involved, 


by the remark: 7 me that period my knowledge was derived 
principally from Desaugliers, and partly from Belidor.’”’ He does 


not say: “I got my first ideas of the behavior of steam when | 
was a small boy playing with my aunt’s teakettle.”’ 

However, it is not improbable that James Watt did play 
with a teakettle. Most boys have done so, but certainly too 
much stress has been placed upon the incident—whether historic 
or fictional—and we are apt to overlook the fact that Watt's 
steam engine was the outgrowth of long study, and persistent 
experimentation, not only by Watt himself, but also by many of 
his predecessors and contemporaries. 


4. The same story is told of Watt's predecessors, Savery and Worcester. See Tl 
History of the Growth of the Steam Engine N. Y., 1878. p. 81 
o Library of Original Sources 1907 Vol. VI. pp. 305, seq See als 


cit., p. Sd 
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The stories recalled here are only a few of many that will 
occur to anyone acquainted with the biographical side of physics. 
Similar anecdotes also abound among the stories applying to 
other sciences. Some of the more severe critics of historical 
data may cast*all such tales out of their accounts, and quite 
properly. But many of these little stories—just such as have 
been recounted here—are not only harmless when once their 
real nature is appreciated, but often they are valuable for the 
illumination they cast on otherwise bare facts. 

Higher criticism should not rob the history of science of all 
but established facts. Such a history would not be human 
enough to be widely readable. Probably in all cases where 
anecdotes have come to be associated with historic figures, the 
historian can use them safely for illustration or emphasis 
without offering them as more than they are—illustrative 
fragments that fit into a story, though they may not be essential 
parts of it. Such, for instance, is the statement supposed to 
have come from the lips of Archimedes, after his discovery of the 
laws of the lever. “Give me where I may stand and I will move 
the world.” 

Here we have a story and at the same time the suggestion of 
of law, never to be forgotten. 

Then, too, there are marvelous tales such as those of the lost 
arts of Egypt, of the remarkable accomplishments of the alchem- 
ists, or of the limitless powers of certain specimens of lodestone. 
These and a host of others occupy a place no less useful in the 
introductory chapters of the history of physical science, by 
showing just what the limits of knowledge were in various periods 
as well as the largness of human credulity. 

For these reasons, the anecdotes and fanciful tales that have 
persisted in the long story of scientific growth, should not be 
omitted. To the savant they are not necessary, for he has out- 
grown them, but to the less accomplished student they are the 
anchors that hold fast here and there the fabric that has spread 
out into modern science. They coffer one of the humanizing 
elements so much sought after in the modern processes of in- 
struction. And education, which will always involve a looking 
backward towards the childhood of the race, cannot survive 
without a generous admixture of these humorous, fanciful and 
open-to-question accounts that by some strange alchemy have 
acquired the fascination that imprints them indelibly on our 


still childish minds. 
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SOME GENERALIZATIONS IN GEOMETRY. 
sy A. J. PATTERSON, 
Wheeling, West Virginia, City High School. 

As a review exercise for a solid geometry class, I wish to sub- 
mit for the consideration of fellow teachers, the fgllowing: 
Show that the formula for the volume of a prismatoid, V = %h 
(6+6'+4M) in which h, b, b' and M =height, lower base, upper 
base, and mid-section, respectively, is applicable to each of the 
following geometric solids: (1) prism, (2) eylinder, (3) pyramid, 
(4) cone, (5) frustum of a pyramid, (6) frustum of a cone, (7) tri- 
angular truncated prism, (8) sphere, (9) spherical segment of 
two bases, (10) spherical segment of one base. 

Formula applied to (1) and (2) has V = %h(b+6+4b) =bh. 

Same applied to (3) and (4) has V=%h(b+o+b) = bh 
since the mid-section is 4b and the upper base is a point. 

To show the formula applicable to the frustum of a pyramid 
or cone, (5) and (6). 

Put B for lower base. 

Put M for mid-section. 

Put 6 for upper base. 

Put D for a dimension of the lower base. 

Put d for a corresponding dimension of upper base. 

Then; D+d/2=a corresponding dimension of mid-section 
b=d?/B+Db*?: =Bd?/ D?: M/B=(D+d)?/D*: M D?+-2Dd-+ 
@)B/4D* and 4m=(D?+2Dd+d*)B/ D?=B+2Bd/D+ Bd*/ D° 
=B+2./Bb+b. 

Now substituting in formula, V = %hA(B+B+b+b4+2./Bb 
or V = \%h(B+b+ V Bb). 

In the case of the triangular truncated prism, put a, /, and ¢ fon 
the three lateral edges, respectively; also, take the trapezoid 
face whose parallel sides are / and ¢ as the base, b and put B for 
the altitude of this trapezoid base. 

Then the mid-section, M, will be a trapezoid whose parallel! 
sides corresponding to / and ¢ will be %(a+l), and Mia 
respectively, and whose altitude will be 4B 

Then 4[%(at+])+ Ylatec)|4YB=M. 

aB+4%Bl+ “4Bc=4M. 
4 Bl+ 4%BC =b. 
0 =b' (upper base is a line). 

Apply formula V = %h(aB+Bl+ Be). 

J i4(l44aBh- 14 Bhi 14 Bhe 
V=%(at+l+c) YUBh. 


| i4(a+/+e¢ right section 
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Consider next the sphere (8). The sphere touches a plane at 
a point, so b and b' are both 0, and M is the area of a great circle; 
hence, 4M =4\4ad?r. 

Apply formula: %d(o+d?x+0) = Y%d'r. 

To show that the formula applies to a spherical segment of 
two bases, represent a section of a sphere, formed by a plane 
passing through the center, by the circle C, a section of a spherical 
segment with two bases by A G K HH. 


Let h=height of segment. 

Let r'=radius of upper base. 

Let r=radius of lower base. 

Put a for oA. 

And 6 for DE. 

Let LV =t¢ represent the radius of M, mid-section 

Then Lo/2= “%h+a, and LE = Lh+b. 
(] LV =C@=(Yh+a) (Y’h+d). 
(2) tx ish+a) (%h+b)ce=M. 
3 h+2a) (h+2b)e=4M. 
+) h?+-2bh+2ah+4ab)*e=4M. 

But (7')?=a(b+h) =ab+ah. 


2(r!)? =2ab+2ah. 
r? b a + h )= ab + bh. 
2r? = 2ab+2bh. 


Substitute in (4) above and we have: (h?+2(r')?+2r).*7=4M 
V = Yh(h?t+(r')2?4+-2(7! 2? +-724+ 27?) x. 

V = Yh(h?+3(7r' )2?+-3r*) x. 

V = Ui rh'4+ Kel (r' 2+ rh. 


Apply formula 


The case of a spherical segment of one base can be shown in a 


simular way 


PORTRAIT OF PROFESSOR A. A. MICHELSON TO BE PRE- 
SENTED THE UNIVERSITY OF CHICAGO. 


\ highly successful portrait of Professor A. A. Michelson, for over 
thirty years head of the Department of Physics in the University of 
(Chieago, which was painted by Ralph Clarkson, of Chicago, is to be a gift 
to the university from a large number of Professor Michelson’s former 
students and other friends and admirers. Dean Henry G. Gale, of the 
Ogden Graduate School of Science, has been a leading spirit in the enter- 
prise. The portrait has been temporarily placed in the Quadrangle Club 

Among Professor Michelson’s achievements, which have brought him 
world-wide fame among scientists, have been the fixing of the length of 
the Freneh meter in light waves, and the invention of the interferometer 
and its application to the measurement of giant stars 
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ORGANIZATION OF SECONDARY MATHEMATICS 
$y WaLTerR W. Harr, 


School Oj Education, University oj Wisconsin. 

During the past twenty years, numerous reports on various 
phases of the teaching of mathematics have appeared—among 
them the recent notable reports of the National Committee on 
Mathematical Requirements. During the last five to eight 
years, there has been rapid growth of the junior high school 


movement. These two influences have stimulated interest in 
reorganization of secondary mathematics. 

By ‘secondary”’ mathematics is meant th mathematics 
of grades seven to twelve, inclusive. Most properly, the 


National Committee asserts that grades seven to nine, in- 
clusive, should be considered a unit in organizing courses in 


inathem: tics. Howse ver, grades seven and e] rht should he con- 


sidered a part of the junior high school whether formally or- 
ganized with grade nine in a junior high school or not. To do 


otherwise is to take a rrow view of the junior high school 


movement. Some of the most essential purposes of that move- 


ment are quite col ipatible with the separation, administratively, 
of grades seven and eight from grade nine, although accomplish- 
ment of these purposes is facilitated by uniting these three 
grades. As respects curricular changes, every argument for 
a junior high school applies just 


and eight of the 


such changes for children in 
as well to children who are in grades seven 
The first Le) then 


for all 


concerned with grades seven to twelve inclusive to support 


customary grammal school organization 


in organization of courses in secondary mathematics is 


vigorously the proposition that the courses for grades ven 
and eight must be organized with the ones of grades nine to 
twelve. 

The next ste p is to “‘bridge the gap” between the teachers of 
grades seven and eight and those of grades nine to twelve 


This can be done by encouraging departmental instruction in 
grades seven and eight under teachers with adequate college 
training, who receive the same salary schedule as teachers in 
grades nine to twelve; by encouraging these teachers to join 
the local and wider associations of teachers of secondary mathe- 
matics, in order that there may be exchange of ideas between 
the teachers of lower and upper grades; by initiating and en- 


grades seven oO nme 


couraging exchange of teachers between g 
inclusive; (i. e., have properly qualified teachers of grade nine 


teach classes in grades seven and eight occasionally, and vice 
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versa) and by encouraging the appointment in larger places of 
a supervisor of secondary mathematics. Just one caution, 
however. While the emphasis throughout is on “‘secondary”’ 
mathematics, it will be fatal for the whole movement if those 
who are engaged in the four-year high school dominate the 
movement. The influence and experience of workers in grades 
seven and eight are essential. 

Next, avoid referring to the undertaking as “‘reorganization.”’ 
Reorganization places too much premium on something new or 
different \s a matter of fact, most of the desirable changes or 
reforms are not new at all. Some of them (e. g., intuitive geom- 
etry, earlier instruction in algebra, departmental teaching) date 
at least from the Committee of Ten, which reported about 1896. 
That committee recommenced that the teaching be organized 
in departmental form and that the courses in arithmetic of 
grades seven and eight, be abridged and enriched—abridged 
by omitting certain parts of the arithmetic, and enriched by 
replacement of them by intuitive geometry and algebra. Fol- 
lowing the report of this committee, there appeared numerous 
books on intuitive geometry and they were so little used that 
today intuitive geometry is an innovation for all but a small 
minority of the schools. Algebra was introduced into grade 
eight, and while it has persisted there in many places, it has 
been dropped in many other places. Departmental instruction 
is not new. These are some of the most pressing changes which 
it is desired to bring about in a junior high school course in 
mathematics. The fact that they have not long since estab- 
lished themselves in grades seven and eight indicates, possibly, 
the difficulty of making changes in our school programs, and 
possibly that these particular changes have not appeared vital 
to the school people. At the present time, one of the chief 
effects of reorganization has been to produce very considerable 
disorganization of the ideas of teachers. They feel that they 
want something different, but are none too clear what it should 
he. 

Moreover, there has not been any organization of secondary 
mathematics for grades seven and nine, and for that reason 
there is none to be reorganized. The National Committee did 
not propose any definite programs—probably wisely refraining 
from doing so in order to encourage discussion and experimenting. 
For various reasons they confined themselves to suggesting 
possible programs for grades seven to nine inclusive. Therefore 
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there remains for ambitious teachers of mathematics the large 
professional opportunity of. organizing in their communities 
definite programs in mathematics for grades seven to twleve, 
inclusive. This paper proposes principles to guide in the or- 
ganization of a program and will conclude with some questions 
that must be settled before there can be any wise selection of 
the specific topics for each of the grades. It is pertinent to add 
that these principles and questions have been suggested in most 
cases by proposals that have been made in the course of recent 
discussion of the teaching of mathematics. with some of which 
the writer does not agree. 

First of all, shall it be the purpose of this program of courses to 
bring about mastery of some parts of mathematies or apprecia- 
tion of mathematics? These terms set up in contrast two pos- 
sible types of courses. Mastery implies thorough study of parts 
of a subject. Such study and only such study produces at least 
the indirect values which may accrue from the study of mathe- 
matics. ‘“‘Appreciation’’ implies exposure to, or contact with, 
a subject in a more extensive manner for the purpose of “learning 
what it is about.’’ Such courses open the way for superficial 
study and its attendant faults. In fact, there is question whether 
there can be much appreciation without some mastery Phis 
point is made in protest against the proposal that children be 
exposed early to many parts of mathematics in order to learn 
what they are about. It is admitted that the chief problem is to 
decide what should and can be mastered, and how it must be 
organized and taught so that it can and shall be mastered; in 
fact, it is admitted that there must be a definition of what mas- 
tery amounts to. 

The following seem necessary characteristics of a program of 
courses designed to promote mastery. In a sense they constitute 
a definition of mastery. 

1. For each grade there shall be a feasible minimum list of topics 
or prin iple 8, supple mented by other topics or mate rial designed for 
more capable pupils of every class, and for classes working under 
favorable conditions. Mastery of this minimum should be ex- 
pected of all pupils who pass on to the next grade. Such mastery 
will reduce the number of administrative and pedagogical prob- 
lems as well as benefit the pupils. The ideal of mastery tends 
to cut down this list for the earlier grades at least, whereas the 
ideal of appreciation would extend the number of topics for each 
grade. When completion of each grade carries with it mastery of 
next grade can proceed bette 


something, then the teacher of the 
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to the teaching of something else. In theory, there has been some 
such ideal in the past; in practice, there has been unfortunately 
a tendency to shove the beginnings of subjects down lower and 
lower in the grades, and this has been attended necessarily by 
failure to master much that has been started. Only when com- 
pletion of each grade does imply mastery of a minimum essentials 
course can it be said that there is an organized course. It is frank- 
ly admitted that this is an ideal, but it certainly is a worthy 
ideal. It does not mean necessarily a larger percentage of re- 
tardation. It means chiefly a selection and organization of a 
feasible minimum course and improved technique of instruction. 

2. To facilitate mastery of the minimum in each grade, unity, 
emphasis, and coherence must be characteristic of the sub‘ect matter 
selected jor the grade. Certainly, topies or principles which are 
united somehow are more easily mastered than a lot of discon- 
nected ideas even though they all are mathematical. In short, 
if there is to be general mathematics, common sense dictates that 
it shall be unified general mathematics. Mensuration problems 
of arithmetic, attacked by means of the formula, are a good ex- 
ample of desirable unified mathematics. Another good example 
is interest problems studied by the formula, or equation, method. 
On the other hand, it is quite impossible to bring about any vital 
unification of the concept of congruent triangles and algebra, 
ov of constructional geometry and algebra in the ninth grade. 
Moreover, a unified course must be organized in a coherent, 
logical manner if it is to be effective. No need at this point to 
quibble over the question whether the organization shall be log- 
ical, or pedagogical, or psychological. As a matter of fact, there 
are many logical arrangements for any course; also, it is quite 
doubtful whether an organization can be psychological if it 1s 
not logical. Finally, in a unified course, arranged in logical 
manner, there must be adequate emphasis. Unity and coherence 
aid in giving desirable emphasis, especially unity. On the othe 
hand, there must be time for emphasis. When a course becomes 
so general that it consists of many disconnected topics, then em- 
phasis upon fundamental topics or principles is impossible. One 
of the virtues of the traditional course in secondary mathematics 
is that one type of mathematics is emphasized throughout a year, 
with the result that the pupils who make a slow start often “get 
on their feet’? by mid-year and do satisfactory work by the end 
of the year. On the other hand, an experimental course in ninth 
and tenth grade mathematics with which the writer was con- 
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means of “breaking down water-tight compartments.” Has it 
been done? Not widely. Can it be done? That remains to be 
determined. It is pertinent to add that this is a principle of or- 
ganization which is accepted in the work of the lower grades and, 
we are informed, is attempted in the secondary mathematics in 
foreign schools. 

4. In each grade there should be the marimum oj new material 
or new point of view. Stated otherwise, let each grade feature 
instruction on something new or develop specifically some new 
point of view. This point also is made in protest against the tend- 
ency to start more and more topics low down in the school cur- 
riculum, in the expectation of taking them up more completely 
later on. When this is done, some, if not too much, of the in- 
centive of novelty—newness—in the work of later grades disap- 
pears. To date, mathematics, especially secondary and ad- 
vanced mathematics, has avoided this fault, and in this respect 
it has been a notable exception in the curriculum. It has pos 
sessed a quality of consecutiveness which many regard as one 
of its most desirable qualities. Qn the other hand, there is at 
present propaganda in favor of starting more phases of the sub- 
ject lower down in the school program. 

Certainly children will enter upon the work of each grade with 
keener interest when they can feel that it is going to be rich in 
new experiences or new point of view. Observe again that this 
requirement does not preclude any “mixing” of algebra and ge- 
ometry, but it would prevent a course in intuitive geometry which 
attempted a hop, skip, and jump survey of all of plane geometry, 
or a course in algebra for grade eight which gave an equally cur- 
sory view of much of a first course in algebra, or a superficial 
exposure to the discipline of demonstrative geometry. In such 
courses there is the decided danger that the novelty of many 
parts of mathematics will be worn off prematurely, with the re- 
sult that when children encounter these subjects later on under a 
new teacher, the new teacher will find herself handicapped. 
There is also the danger that pupils may not only fail to acquire 
mastery but may acquire a distaste for the subject to which they 
are exposed, because of imsufficient opportunity to master it. 
Admunistratively, also, there is argument for leaving to each 
grade its special responsibility or opportunity. Then each teach- 
er, having a definite responsibility, must face it squarely and can- 
not avoid it by shifting the blame to some previous teacher. In 
short, the interest of pupils and teachers alike, as well as ex- 
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pediency, favor leaving for each grade its definite responsibility 
for teaching certain subjects, topics, or points of view 

5. Finally. there must be consideration of technique of instruc- 
tion to produce mastery. Usually, more attention is give n to se- 
lection and arrangement of subject matter than to technique of 
instruction, in efforts to improve the teaching of mathematics 
Selection and organization are certainly important and will be 
provided for under items 1 to 4 above. However, maste ry and 
interest depend more upon technique of instruction and upon the 
personality of the teacher than they do upon the subject matt 


This assertion is made without documentary proof, although the 
latter could be given. It is only by improving their techniqu 
of instruction, that teachers can attain the high ideal of mastery 
which is proposed in principles 1 to 4 above. Also, only by this 
means can they combat the greater problems they are facing to 
dav because of the changed social conditions among their pupils 
and because of the increased number of pupils they are expect “| 
to handle. This is not the place to specify what is improved 
technique any more than it is the place to specify what are thr 
minimum essentials for each grade, or any of the details necessar\ 
to carry out principles 1 to 4 above. Probably much of the “im 
proved technique” is merely a matter of universalizing the good 
¢ chniqu of able teachers of the past and present At any rate 
instead of trying to bring about better results of instruction in 
mathematics merely by moving a little algebra here and geom- 
etry there. il larger place should he given TO consideration ot 
technique of instruction 

It is quit conceivable that many types of courses can be oO! 
ganized in accordance with these principles Before they are 
organized and discussed intelligently, questions like the following 
should be settled 

1. W hat is general mathematics? Does it, as defined, satisty 
the requirement 2 above? 

2. What is unified mathematics? Does it, as defined, satisfy 
the requirement 2 above? Is the “function concept,” in its gen- 
eral form, effective as means of unification in a program cle 


signi ad for secondary pupus What is the ‘“funetion concept?” 


3 W hat is correlated mathematics? 


NOT! (ue stions 1, 2 and 3 are prompted by the careless use of these 
three expressions If they mean the same thing, why not use one of then 
for it: if thev mean different tl! ings just what does each mean 

| What mathematics is “practical” for the average citizen? 
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a. Should instruction be limited to it? 

b. Are the customary secondary courses practical for many? 
for some? 

c. Are proposed new topics—whatever they may be—more 
practical or as practical as the traditional ones? 

d. If the customary courses are not practical, are they any 
less so than are most high school subjects? Are their “indirect 
values” equal to, or more than those of other subjects? 

5. Concerning “computational” and “informational’’ arith- 
metic 

a. Is there need for continued drill on elementary process- 
es? Is the need as great as current use of standardized practice 
exercises would indicate? 

b. Is there opportunity for any instruction On new processes 
in advance of those taught in grades one to six, and where should 
this instruction be given? (e. g., short cuts, use of tables, and of 
calculating devices.) 

c. What is the function of the “informational” arithmetic of 
grades seven to ten? 

(1.) Is it within the “‘world of thought and interest”’ of the pu- 
pils? If not, should it be? Can it be made to be? 

2.) How does it compare in educational value with the in- 
formational content of algebra, geometry, trigonometry, etc.? 

3.) Can it be unified with the algebra more than it has been? 

6. Concerning Intuitive geometry: 

a. What is it and what is its function? 

b. What parts of geometry adequately fulfill these functions? 

c. Which of these parts can be unified with arithmetic and 
algebra? 

d. In what grades should these be placed? 


e. Is it desirable to teach similarity inductively? 


See prin- 
cipal 4 

7. Concerning demonstrative geometry, (including construc- 
tional and demonstrational geometry): 

a. Is it typical of mathematical procedure, or 1s it “only 
logic’? Is it more or less typical than algebra and computation? 

b. Is it a valuable educational means? 

c. Does it require greater concentration and a higher order of 
thinking than algebra—particularly the demonstration of “orig- 
inals’’? 

d. Should it be required, or elective? 

e. Can the benefits of it be acquired during a brief period of 


study in grade nine or earlier? 
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f. What parts of it, if any, can be unified with algebra? On 
the whole, should these parts be shoved down into algebra, or 
should they be made the means of reviewing algebra “through 
use’’ (See principal 3) when these parts are reached naturally in 
geometry? 

8. Concerning trigonometry: 

a. With what part of secondary mathematics is it most nat- 
urally connected, and, therefore, where would it most naturally 
appear? 

b. Is it desirable to base it upon an inductive study of sim- 
ilarity? 

C. Is it any more nec ssary as a means of arousing interest in 
grade seven, « ight, or nine, than in grade ten? 

d. Is its probable future usefulness to pupils great enough to 
justify placement of it earlier than grade ten? 

9. Concerning the first unit of algebra: 
a. Should any of it be taught in grades seven and eight? 
Why? What? 

b. Is it easier to master it or demonstrative geometry? 

c. Should instruction in the technic of algebra ge limited only 
to that which will be used? 

1.) Is this done in other subjects? 

2.) Do “somewhat’’ complicated examples give pupils the joy 
of mastery? 

3.) Are somewhat complicated examples necessary to develop 
the self-confidence necessary to handle even easy instances of the 
same process In complicate d situations? 

! Should any processes be taught as example s of the 
practice of generalizing, which is characteristic of mathematics? 
e. g., square root of polynomials. 

1. What is the function of “problems”’ in algebra,—admit- 
ting that many are “‘hypocritical,” ‘‘fictitious,’”’ ““unreal?”’ 

|.) What types adequately fulfill these functions? 

2. (‘an these types he mastered through one brief pe riod 
of contact with them, or is repeated contact with them necessary? 
o. Are most of the problems based on geometry, espe lally 
the ones introduced in recent years, more or less real than most 
of the traditional ones? What is the argument for them? Should 
the theorems on which they are based be assumed or proved? 
What theorems 


cially when one geometric truth is used exclusively in a long list 


) 


Do they afford the training desired,—espe- 


of problems? 
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(4.) . When an algebra course has many geometry problems, 
especially when these problems are based on geometric truths that 
have been established either inductively or deductively—is such 
a course a course in unified mathematics? 

10. Concerning constructions with ruler and compasses: 
a. What is the argument for them? 
b. Are they a means or an end? 
c. If only a means, will something else do? 
d. Ifan end—should they be taught before demonstrative 
geometry? 
e. If taught before demonstrative geometry,—should any 
sort of “proof’’ of their correctness be given? 
f, Can they be unified with arithmetic? With algebra? 
11. Where does instruction in negative, fractional, and 
literal exponents belong? 
12. Ditto for logarithms, slide rule, progressions, sta- 
9 


tistical theory, etc 


13. Concerning instruction in the use of the formula: 

a. What stages, if any, in control of the formula are there? 
e. g., using simple formulae, using more complicated formulae, 
making simple formulae based on known arithmetical relations, 
making formulae by solving given formulae for a variable in- 
volved in it, ete 

b. Where should each of these stages be placed in a course 
in mathematics? 

c. Why neglect the formula method of solving a quadratic 
in a required course in algebra? 


14. Concerning mastery: 


a. What standards are connoted by mastery: 
b. What technic aids in acquiring these standards? 


LARGE GOLD NUGGETS FROM SMALL VEINS. 

ln a rugged, out-of-the-way region on the ocean side of the coast ranges, 
in Monterey County, California, gold nuggets have been found of such 
size as to suggest that this was once a favorite retreat of the proverbial 
goose that laid the golden eggs Matter-of-fact prospectors, however, 
have sought to find the veins from which such masses of gold, loosened 
by the weathe were washed into the stream beds. Their search has not 
been successful, and J. M. Hill, a United States goelogist of the Depart- 
ment of the Interior, in a report just published suggests that the nuggets 
came from rich superficial pockets in very small veins, and that no large 
und rich deposits are likely to be found by deep mining. The coast ranges 
of California, unlike the Sierra Nevada, are not rich in gold, and the oe- 
currence of these large nuggets is exceptional and illustrates the facet, 
known to many prospectors, that the discovery of a few large nuggets 
does not necessari! indieate the existence of a rich deposit ol gold ore 1n 
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MATHEMATICAL CONCEPTS IN CURRENT LITERATURE! 
By Frank C. Tovron, 
Unive rsity oj Southern Calijornia. 


Problem Stated.—In the report of the National Education 


Association Commission on Reorganizatioa of Secondary Edu- 


cation, Professor William H. Kilpairick, as Chairman of the 
Committee on the Problem of Mathematics in Secondary Edu- 
cation, suggests that there are the following four classes of 


individuals who use mathematics 

a) The ‘general readers’’ who will find their use of mat! 
beyond arithmetic confined largely to the interpretative function described 
above. 

b) Those whose work in certain trades will make limited, but 
specific, demand for the ‘‘practical’’ use of mathematics 


liemMmatics 


c Those whose practical work as engineers or as students of certain 
sciences requires considerable knowledge of mathematics. 
d) Those who specialize in the study of mathematics with a view 


either to research or to teaching or to the mere satisfaction of extended 
study in the subject 


These classes have differing needs all of which should be 
known to the curriculum builder. The content to be provided 
for.each class must be determined through observation and 
analysis before courses of study involving mathemati al content 
ean be constructed scientifically. Little is known as yet except 
in a general way concerning the specific needs of the members 
f the several groups. 

Though it may be shown that the general readers in the cours 
of their avocational reading will use in a practical way very 
little mathematics aside from ordinary arithmetic, this study 
shows that they will re quire a real command of the language of 
mathematics for comprehension of general literature. The study 


here reported on Was undertaken to determine the nature and 


frequency of the mathematical concepts which it is necessary 
for the general reader to comprehend in order that he may be 
able to read intelligently and with appreciation the ¢urrent 
literature of the unspecialized and popular types. 

Materials used in the study The data here used are taken 
from the materials which form the basis of an incomplete Mas- 
ter’s Thesis uadertaken by Miss Mabel Trenary last year at 
the University of California. The completed study doubtless 
will be available within a year. Miss Trenary deserves much 
credit for undertaking so prodigious a task as is involved in 
her research. Already fully six months have been devoted to 
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the task of listing the mathematical concepts found in the 
current literature under investigation. The selections made 
from periodical literature for this study include popular maga- 
zines of an unspecialized type and newspapers. 

Selections from the following types of periodicals were first 
made: A woman’s magazine, a geographical magazine, a popular 
magazine of science and invention, a farm paper, a fiction maga- 
zine, two of current topics, and four magazines containing 
varied types of material. The magazines used have large circu- 
lations, as is shown in Ayer’s Guide to Periodicals and News- 
papers, and were chosen for that reason, with exceptions here 
noted. The ‘‘Atlantie Monthly,” “Collier’s Weekly,” and the 
“Outlook,” were chosen as representative of the periodicals 
read by a smaller, but more educated, and hence more in- 
fluential group of general readers. ‘The Successful Farmer” 
was chosen instead of the “Agricultural Journal,’’ whose circu- 
lation is larger, because it is a Middle-Western publication and 
therefore is read by a group possibly more truly representative 
of the agricultural class than is the “ Agricultural Journal.” 

The three newspapers chosen represent the three sections of 
the country: the East, the Middle West, and the West. They 
are the ““New York Times,” the “Chicago Tribune’’ and the 
“San Francisco Chronicle.’”” The report on daily papers covers 
that portion of the content of each paper which appears on the 
front pages, in the news, in the magazine, and in the editorial 
Approximately an equal number of issues of the three 
The report does not include a report on 


sections. 
papers was examined. 
the number of situations found in the advertising or stock report 
pages of the papers. 

Specifically the materials selected for examination and re- 


ported on in the study are: 
The Ladies’ Home Journat 


1. A woman's magazine 
2. A geographical magazine The National Geographic 
3 A magazine of science and mven- 
tion Popular Mechanics 
4. A farm paper The Successful Farmer 
5. Magazines on current topics The Qutlook and the Literary 


Digest 

The American, Saturday Evening 
Post, Collier’s Weekly, and 
Atlantie Monthly 

The Cosmopolitan 


6. Magazines varied in type 


7 A fiction magazine 
8. Newspapers from the East, Middle 
West and West The New York Times, the Chi 


cago Tribune, and the San 
Francisco Chronicle 


Sh Se ae Say Sl 
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Che following is a sampling of the data sheets on mathematical] 
concepts as made for the thousand or more articles read 
Magazine, Literary Digest; article, Motoring and Aviation, 
CONCEPTS OF QUANTITY 
The numbers in parenthesis indicate the frequency of oc- 
currence where any concept was found more than once 





\pproximate Coneepts Kxaet Concepts 
One or two SS 75 minutes 
\ thousand and ons 15000 13 hrs 
\verage Oo Dy 6 leet 200 1 es 
\n inch or two s00 Ibs ear 
Thousands « ol $100.00 "Ox 100 1 
A mil 100 Ibs 100 ft 
2 million mil 100 m 0 ft 
1) million mile LSYO DO ft 
29 to 30 mile 1000 franes 9 7 
Years $10.00 91 ft 8 
Hours 7o¢ per mi > ft 
Months (3 $75 GO ft 
Days Sl. per mile 0 im | 
Present ‘ 30 vrs 2 STS sq ; 
Weel ISOS 10x ft 
flour Y day 7 miles 
3/4 of a century ISU] 12 | 
\verage 1912 three 
f hour 975 |bs | 
ll m 20 hrs 
) inutes 72 lbs 
» minute 7000 Ibs 
10 minutes 550 lbs 
IS62 5000 ths 
IRXS four 
LGO0 l to 66 
L9O] 25 to 5 
LSO6 LOO 
LQO3 one la | 
4 ] D> he ir | 
EPTS OF FoRM 
\oproxiumate Conecents Exact Concepts 
\ppro te (oneepts Exact Concepts 
Cylinder (\ngle of 75 degrees 
Lame 17 leet, Oo inches in d meter | 
Square 
Circles 


Vertica 


i 

, 

Points 

Diameter 
Method used The name of the magazine the name of the 

article, and the ty pe of material with which it deals, are all set | 


down in the crude data of Miss Trenary’s study. Each mathe- } 


matical concept found was classified as to whether it was ap 


proximate or exact and oO whether it Ve ated TO torm or to i 





amount 








a 
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In the case of the ‘American Magazine” all form and quantity 
concepts were recorded. In all other magazines only such con- 
cepts are reported as name some unit of measure, or some 
mathematical form. The report for the “American Magazine” 
will then appear much larger than reports for other magazines 
due to consideration of such concepts as rectangular, circular, 
larger, less, and the like—concepts of form or quantity though 
not specific and definite. 

The following table is a classified record of the concepts of 
mathematical form or amount found in the three issues of the 
American Magazine. 

APPROXIMATE CONCEPTS OF FORM AND OF AMOUNT. 
Form: Amount: Expressed in 
T. M. L. A. V. W.Liq.Te.F. Av.Med. Mise. Eq. % Fr 
108.330 9119 13 7 23 021 12485 15 73 


Biography 
58 339 19272 01000000 92 3 3233 


Fiction 

Health 5 70 GS - €eOBRie ena. & te S =e 

Science yg 5 s¢é@e:8 &€ es &.Fs = mm. 2 &= 8 
> 


Sport 0 Ss 92Z2aeG0@8G@e 826 Oe eG ie 8 os 


Humor ia 7 218 6 2 6S @ 2 2... oS 
Advertise- 

ment 22 1228 GG 20QO28 1 6 O06 COO as Fs te 
Total 209 917 191 49 1 423 412 56 35 1 5964 26 18 91 


Total approximate mathematical concepts listed above 


number 7,466. 
Exact Concepts or Form AND OF AMOUNT. 


Expressed in: 


Form: Amount: 


W.Liq.T. 


te oe ee SP 


F. Av.Med.Mise. Eq. ‘ 
241 § O 


SOS 


Fr. 


/ 
0 4 0 


Biography f 201 168 111 1 0 O O 3 
Fietion 0236 &-277 9 0o0e828e860 8 6 See 6 4 0 
Health | 68 0 9 €6 602] 66:06 8.8 teas 8am SS 
Science 0 S 0 ' @°? Fos 2 fs. 2 ae hCUG 0 O 
Sport BRB & 666 ee 2 8 > eS C. T= 
Humor 1 46 28 § 0 017 €@0090 0 82 0 0 O 
A dvertise- 
ment 136 SO UH 86 Om FT ee 2 8 ae 62h ee 
7 788 800 174 10 074 7 241 7 O 3235 1 187 11 


Total exact mathematical concepts listed above number 5, 145 

Total of all mathematical concepts found in three issues of the 

\{merican Magazine was 12, 611 or on the average of 42 per page. 
Key: 


W =Weight Med = Median 


T =Time 
Mise = Miscellaneous 


M = Money Liq = Liquid Measure 
L = Length Te = Temperature Eq =Equality 
A =Area F =F ood Fr = Fractions 


V =Volume Av =Average 
The foregoing report is made from an exhaustive examination 
of three issues of the ‘‘American Magazine” in which phase of 


the work all concepts of form and those of a comparative or 
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quantitative nature were recorded and reported. Concepts of 


mathematical form were found to the number of 216, while 
concepts of amount appear 12,611 times giving a ratio of fre- 
quencies of concepts of form to concepts of amount as 1.58 

Of the form concepts in the “American Magazine” the range 
is wide, including point, line, various two dimension concepts, 
such as circle, square, six-sided figure, triangle and the like 
The three dimension concepts included such coacepts as sphere, 
cuboe, cone, py ramid, ( vlinder, ete 

Of the concepts of quantity, the time concept is of most 
ling 1,705 in the content of the three 


Irequent occurrences Oo 
Issues. The money concept appeared 991 times: cones pts of 
length, area, and volume total 220: those of weight, Q7 food 
energy expressed in calories, 97 times; average, 42 times; and 
median once The report on the food energy or calorie concept 
seemed large for the materials here examined are issues of the 
“American Magazine’ and not a magazine of special interest 
to women It would be a matter of interest to know the per 
cent of high school pups W ho actually know the slgnificance ol 
the calorie and the number of such units found in each variety 
of food consumed in keeping oneself physically fit \pparentl) 
the general reader is expected to understand the calorie concept 

The notion of equality oecurred 26 times as an approximate 
concept and just once as ai equation One graph only appeared 
in these issues of th: American Magazine This finding w 
not expected 

The frequent occurrence of the quantity concept in th 
“American Magazine’ was a matter of some note, for the three 
issues containing approximate ly 450 pages with one-third of thr 
space given over to illustrations show 12,395 quanticy concept 
giving an average of 40 quantity concepts to the printed pag: 
The following table gives a report on the form and quantitative 


concepts found in t he ( ral types of current hterature CN 


amined 


MATHEMATICAL CoNcEPTS FouNpD IN CERTAIN SAMPLINGS OF TYPICAI 
(‘TU RRENT LITERATURI \PPEARING sETWEEN JUNE. 192] AND 


May, 1922 





From the follewing issues of the 
Totals bs ri Time Mone v LengthAre i Volume We git 
Cosmopolitan (3) Ap. &37 57 494 20 21 0 Oo 5 
Kx. 1004 3 4386 198 57 5 0 S 
Atlantic Ap. 1097 161 549 37 37 3 1 53 
Monthly (3 Ex. 1480 
Saturday Ap. 842 120 253 1S 21 qy l 3 
Evening Post (3 Ex. 2034 Q S85 268 14 j 0 () 
a = Sa _—_— —_———— a 
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Collier's (3 Ap. 637 140 319 1] 25 0 l 7 

Ex. 785 1 243 38 a ¢ 0 9 
Outlook (4 Ap. 87 297 29 7 2 l 7 

Ex 355 106 14 5) 0 20 
Literary Ap. 722 175 226 26 a 2 5 
Digest (4 Ex.1106 6 557 272 69 7 l 3¢ 
American (3 \p. 7647 210 917 191 49 l 4 23 

Ex. 4384 7 788 800 174 10 0 74 
Suecessful Ap. 1148 109 440 4S 57 45 0 50 
Farmer (3 Ex. 1993 2 473 223 130 619 0 151] 
Ladies Home (p. 1425 251 502 35 55 34 ] 4 
Journal (3 Ex. 3384 26 576 255 280 0 32 57 
National Geo- Ap. 765 344 112 6 108 S 10 10 
graphic (4 Ex. 2829 77 263 204 116 25 0 166 
N. Y. Times {p. SO8 62 338 112 24 0 0 0 

Ex. 2225 808 317 198 66 0 0 0 
Chicago (p. 824 45 385 11] 25 l 3 0 
Tribune Ex. 1413 321 230 70 0 0 5 
San Francisco Ap. 1153 338 119 3 0 oO 0 0 
Chronicle Ex. 1203 284 142 52 0 oO 0 { 


The following report was compiled from records made by a 
sizable group of college students who made a conscientous 
attempt for four days to note and report the mathematical 
concepts met m the pursuit of their regular studies. 


f-day study Ap. 7534 943 1003 393 304 193 143 321 
of 86 College Ex. 21955 1755 $584 1225 715 248 278 SIS 
Seniors 


Summary of findings. From the issues of each of the several 


magazines the mathematical concepts noted were 


I Cosmopolitan 1921 s Ladies Home Journal 4809 
2 Atlantie Monthly, 2577 +s) Successful Farmer 3141 
3. Saturday Evening Post 2876 10. National Geographic 3594 
$. Colliers 1422 ili! N. Y. Times 3033 
5. Outlook 1482 12. Chicago Tribune 2237 
6 Literary Digest IS28 13. San Francisco Chronicle 2356 
7 American 12031 


From a detailed record of a four days’ study of a group of 
eighty-six college seniors and graduates, it was found that 
29,489 mathematical concepts were reported, or an average of 
85 mathematical concepts per student per day. These students 
in making their several preparations could not conceivably 
have noted all of the concepts used in the subject matter read. 
A reasonable estimate on the number of mathematical concepts 
actually encountered in daily study of college seniors and 
graduates would place the number between one hundred and 
two hundred. 

Certain findings in another study.—In his study entitled 
‘Social and Business Uses of Arithmetic,’’ G. M. Wilson does 
not consider the interpretative values of mathematics. His 
study discovers to us the frequency of occurrence of certain 
numerical situations in the every day experiences of men and 
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women. The study made by Miss Trenary and here reported 
on supplements that of Dr. Wilson. 

The practical life situations occurring in business and the 
home fs reported to Wilson by the pupils show that a very 


smal] percentage ol the probl m situations thus reé porte d involve 


the use of numbers containing four places or more. The exact 
report on the per cent of problems of his study which contained 
numbers of four or more places is here given: (A) In addition 
problems—1.6%; (B) In subtraction problems—3.95°7; (C 
The multiplier in multiplication problems—0.8%; (D) The 


divisor in division problems—4.2%.. 

From the above data, Wilson concludes that because of the 
infrequency of occurrence of four place numbers, too large a 
place has beea assigned in the school curriculum to drill with 
numbers of four places and more. The study here reported 
shows that in an interpretative way large numbers are ot fre- 
quent occurrence, for from a random sampling of thre pages ol 
reports taken from each magazine we find that numbers ove 
one thousand occur 325 times, whereas numbers under on 
thousand oceur 550 times. If this sampling be accept d as 
typical of all materials reported upon, it would appear from this 
study that more than one-third of the numbers found in ow 
general reading have four or more digits. 

This study does show, as did the Wilson study, tnat the 
fractions used are few in number and small, %, %, \%, and 
being practically the only ones found. 

In Conclusion.—The concepts both approximate and exact 


as grouped under the heads time, money, length, area, « 


1 Lr't 
reported in the study as to frequency of occurrence in each of 
the several types of magazines which mak2 up the body of th 
current literature examined. Those who wish can get from the 
study, when completed, the frequency of occurrence of the 
several concepts in the following types of material: sociological] 
materals, fiction, household affairs, agriculture, science, finances 
biography , editorials, prt ographical reference s, and mis¢ ellaneous 

The outstanding I} ding of the study, the oreat fre quency oO 
mathematical concepts im general literature, confirms the con 
viction of teachers of mathematics as to the Importance to hye 
attached to a full understanding of quantitative terms 

The fact that certain mathematical concepts do not appeal 


¢ ] 


in the literature examined is not in itself sufficient proof to lead 


to the conclusion that such concepts do not appear in the litera- 
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ture of today, or to the fact that they may not soon appear, for 
though it was shown in Wilson’s study on “Social and Business 
Uses of Arithmetic’ that practically no problems involving 
bonds appeared in the problem situations encountered by 
adults; yet within two years after his study was made our 
nation was one whose people were goverameat bond holders. 


, 


Miss Trenary finds (though data are not given for each case) 
that concepts encountered by the general reader cover a very 
broad field. Of course, a majority of these concepts are of the 
types taught in the elementary grades. Concepts, of the 
algebraic type which were noted are: simple equations graphs, 
formulas, positive and negative numbers, etc. Those of a 
geometric type were: the square, the circle, the triangle, the 
rectangle, parallel and perpendicular lines, ete., the cylinder, 
the cone, the sphere, the cube, and the pyramid. ‘Trigonometric 
concepts as such were not encountered in the reading done. 

No attempt is made at this time to draw those conclusions 
from the study which would justify a revision of the mathe- 
matical curricula of schools. An attempt has, however, been 
made in this study to get reliable information as to the mathe- 
matical content of the materials used by the average reader. 
The findings here presented will be modified somewhat by the 
additional findings made in the completion of the study and 
will even then need to be checked by other studies of a similar 


nature. 


OIL BEARING SANDS OF COLORADO AND WYOMING. 


Nearly every thick bed of sandstone in the great cretaceous system of 
the West seems to contain cil at some locality, but the exact number of 
these beds, the region in which each produces oil, and the identity and 
the stratigraphic position of each have not yet been fully determined. 

A recent brief report issued by the Department of the Interior as Bulle- 
tin 751-A of the Geological Survey entitled, ‘‘Continuity of Some Oil- 
Bearing Sands of Colorado and Wyoming,” by W. T. Lee, deals with the 
correlation of rocks in the lower part of the eretaceous system in Colo- 
rado and Wyoming, and with the bearing of this correlation on the discov- 
ery of oil and gas. These beds have heretofore been known by diverse 
names, and in this report an attempt is made to show their continuity 
through areas where they have been thus differently named. This identi- 
fication of the beds furnishes to oil men a better basis for study and drill- 
ing. For example, the knowledge that a bed of sandstone which is known 
in some regions as the Dakota, is in others known as the Muddy sand, 
and that it overlies two other beds of sandstone that may be oil bearing 
is of obvious practical value to the oil driller. 
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REPORT OF THE COMMITTEE ON A ONE-YEAR FUNDA- 
MENTAL COURSE OF BIOLOGICAL SCIENCE 


By Dr. G. W. Hunter, 
Reporting for the Committee, Knox College, Galesburg, Ill 

Almost two years ago, at the conference meeting at the Uni- 
versity of Illinois, a committee was appointed to continue the 
investigations begun by Professor Pricer, work which was just 
beginning to bear fruit when interrupted by his untimely death 
The new committee consisted of Miss Ada L. Weckel, of the Oak 
Park High School, Prof. H. J. Van Cleave, of the University of 
Illinois and Prof. George W. Hunter. of Knox College The 
latter was appointed chairman. 

The committee started to build upon the foundation laid by 
Prof. Pricer’s committee and at the last conference meeting in 
November a report was made to the biological section of the 
conference. Since the conference proceedings are not in the 
hands of all Illinois science teachers, and are not easily available 
to those teaching outside the state, the committee has thought 
it wise to publish in School Science and Mathematics an abridge- 
ment of the report, in hopes that teachers interested may find 
some suggestions that may be helpful. This report follows 

The committee on organization of a year of biological science 
finds itself in concurrence with the general objectives of the Com- 
mittee on Reorganization of Science appointed by the N. E. A. 
These objectives have alr ady heen noted as 


Health 

Command of fundamental processes 
Worthy home membership 

V oeation. 

Citizenship 

Worthy use ol le isure 

Ethical character 


The committee also feels in entire sympathy with the Health- 
Wealth-Association-Beauty objectives of Dr. Hollister’s com 
mittee. High school science objectives should have in mind the 
eficient economic life of the worker, the future thinking voter 
and citizen, the happy well-balanced member of the social group 

Organization of science material has been in the hands of 
specialists. These specialists have not always had in mind thi 
point of view of the child who works in the school. The subject 
matter does not always fit in with the interests of children. It 
is time that in the making up of school curricula we should come 
to recognize the child’s point of view and his interests. 


Some years ago one of this committee attempted to get reaction 
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from a large group (almost 2,500) of first year high school stu- 
dents in certain eastern states on the topics in biological subject 
matter that they considered the most worth while. The ques- 
tionnaire method was used, the subjects being first year students 
in small urban and large urban high schools in New York, New 
Jersey, Pennsylvania, Connecticut and Massachusetts. In 
general the following was noticed. First, these students were 
interested in problems relating to the improvement of environ- 
mental conditions. Second, in problems relating to health; 
third, in problems relating to the working and structure of the 
human body; fourth, in problems relating to the economic im- 
portance of certain biological materials; fifth, in problems relat- 
ing to the interpretation of factors of their environment; sixth, 
in problems relating to the habits of efficiency and method in the 
laboratory; seventh, in problems relating to sex understanding 
and sex health; eighth, in problems relating to worthy citizen- 
ship. 

To a lesser extent interest in the strange, bizarre and unusual 
in nature, interest in classification, and interest in evolution, 
were shown in the answers of these students. It was evident 
that a certain pragmatic philosophy underlies the reasons for 
a student's likes and dislikes in subject matter, and in the large 
number of topics mentioned as being interesting, the physio- 
logical aspect was always dominant over the morphological in 
the mind of students. Their minds are dynamic, not static. 
These factors should be taken into account in the making up of 
any course in elementary biology. 

The committee has used all available data in making out the 
topical list that follows and believes that it has named most of 
the fundamentals of a foundation course in biological science 

The followmg topics are suggested for a one-year funda- 
mental course in Biological Sciences 

lL. Living Tuines 1n Revation To THerr ENVIRONMENT 
1. Factors in environment of living things. 
2. Relation of plants and animals to factors of environment 
3. General functions of living things. 


1. Ecological relationships. Some adaptations of living things 
» Man’s relation to his environment 
I] INTER-DeEPENDENCE OF Livina THINGS 
6 Food relation 
i Shelter relation 
8. Balance between oxygen and carbon dioxide in green plants and 
animals 
9 Svmbiosis in its broadest sens« 
Parasitism and its results 





~~ 


59 
60. 
61. 
62. 
63. 
64 
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Division of labor. 

III. Lire Processes in PLants AND ANIMALS 
Comparison of living and non-living things. 
Chemical composition of living things. 

Cell as a unit. 
Properties of protoplasm 
Importance of chromosomes 
IV. Green Puants as Livinac ORGANISMS 


Nutrition. Chemical and physical principles involved 
Relation of raw material. 

The root as an absorbing organ 

The organs of use in food making 

Manufacture of foods 

Food stuffs and their tests z 
Enzymes and their functions 

Absorption and transportation of foods 
By products of starch making. 

Food storage. Its importance to man 
Respiration. 

Transpiration. 

Oxidation as a means of liberating energy) 
Excretion. 





V. ANIMALS As LIVING ORGANISMS 


Nutrition. Sources of food for animals 

Foods. Functions of 

Personal dietaries in relation to growth and maintenanc: 

Hygiene of feeding. 

Economy in purchase i preparation 

a. Food adulteration. 

b. Food and drug act 

Organs of digestion. 

a. in hydra. 

b. in arthropoda 

ec. in man. 

Enzymes and glands 

Absorption and circulation 

Blood making. 

Cell nutrition 

Blood serum and serum therapy 

Organs of respiration 

Necessity of respiratior 

Hygiene of respiration 

Assimilation. | 

Excretion. 

Skeleton, muscles and motion 
VI. Responses or PLANTS AND ANIMALS 





Simple responses to external stimuli 
Body control and habit formation in man 
Apparatus. Simple structure of nervous system 
Reflexes. Habits and habit formation 
Hygiene of sensé organs. 
VII. Repropuction tin PLANTs anpD ANIMALS 


Reproduction in one cell plants and animals 
Flowers in relation to pollination 

Flowers and insects 

Seed formation. 

Uses of fruits in reproduction 

Seed distribution. 

Conditions necessary for growth of seeds 
Germ cells in relation to soma cells 
Reproduction in animals. Simple explanation 
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67. Metamorphosis 

68. Life history of frog. 

69. Development of seed. 

70. Development of mammal 

VIII. Kvo.ution 

Classification of plants, simple 

Classification of animals. 

Meaning of evolution. 

Evidences of evolution. 

Man’s place in nature. 
IX. Man’s Contrrou or His EnvironMEN’1 

{ In Relation to Public Health. 

76. Method of dispersal of bacteria and diseases caused by them. 

77. Methods of destroying bacteria 

78. Protozoa in relation to disease 

79. Insects in relation to disease. 

80. Other animals of direct or indirect importance in the spreading of 
disease 

81 Methods of disease prevention by the individual emphasized 

82. Municipal sanitation 

83. a Public supplies, milk, water, food. 

84. b. City department in connection with Public Health 

85. ¢@. Museums, schools, baths, parks, markets, ete., in relation to 
health and public welfare 

B In Relatio » Material Wealth 

S6 Forest in relation to soil, water, plant, and animal resources 

Sy Food producing plants and animals in their relation to the wealth 
of the nation 

88. General biological relations existing between birds and insects 

89. Protection of birds 

90. Laws, literature and governmental work in protecting forests, wild 
flowers, birds, fish and other animals 

Wy Tr Re lation to Ilmpro ement of Plants and Anima 

9] Factors in pliant and animal breeding 


ue ON 


92 4 heredit 

93. b. variation 

Q4 c selection 

Q5 ad hybridizing 

96. ¢ inheritance of unit characters 

Q7 Improvement of man through eugenics, sanitation and personal 
h gpiem 

98. Biographical studies of some great biologists who have contributed 


to human welfare. 

These ninety-eight topics were sent out in tabular form, so 
that if a topic was touched on by a given teacher in a certain 
course it could be tabulated by the placing of a check in a given 
spece under the headings: Biology, Botany, Zoology, Physiology, : 
General Science and Agriculture. 

Spaces were also given to allow the writer to indicate which 
year of the high school the subject matter was given and whether 
it was a required part of the school curriculum 


Since the questionnaires were sent out relatively late in the 
year, the committee found it possible to only make a rather brief 
report on the findings. One hundred fifteen schools answered the 


quesiionnaire and gave material that could be used wholly 
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or in part. One hundred three gave answers that could be used 
in their entirety, although many schools seemingly did not 
entirely undersfand the purport of certain of the questions. 

In considering the total number of schools giving courses in 
either elementary biology, botany, zoology, physiology, general 
science or agriculture, it was found that a surprisingly large 
number of the nmety-eight topics cited in the fyndamental 
course of the committee were touched upon or miade use of by the 
schools making replies. It is a significant fact that eighty-four 
topics out of the ninety-cight were given by over ninety per cent 
of the schools and that only three topics, which fell considerably 
below the others, were omitted from more than thirty-three 
per cent of the schools. On the other hand, only two topics 
were given by all of the schools. These two were “‘The Cell 
a Unit,” and ‘‘Flowers in Relation of Pollination.’”’ It is ex- 
tremely significant, however, that the topics given by the com- 
mittee were to a very large extent touched upon in more than 
one of the sciences given as reference to the table which follows 


will show. 


I—Livinec Tuings in ReLatTion To THetrr ENVIRONMENT 
I Factors in environment of liv- total Bio. Bot. Zoo. Phys.G.S. Agri« 
ing things LOS 35 66 59 30 33 1S 
2 Relation of plants and ani- 
mals to faetors of environ- 
ment 111 34 66 61 20 35 14 
3. General functions of living 
things 103 » 3 | 28 29 9 
t. EKeologicea!l relationships 
adaptations of living things. 103 27 61 o4 14 9 7 
5. Man’s Relation to his envir- 
onment LOO 28 27 37 ua | 
I] INTER-DEPENDENCE oF Livinac THINGS 
6. Food Relation 107 34 54 50 28 35 LO 
7. Shelter relation 4 29 10 17 20 31 9 
8. Balance between oxygen and 
carbon dioxide in yreen 
plants and animals 113 29 66 t-4 21 42 10 
9. Symbiosis in its broadest 
sense 96 28 16 15 6 16 8 
10. Parasitism and its result LOS 30 66 62 16 19 8 
III] Lire Processes 1n PLANTS AND ANIMALS 
ll. Division of labor 105 31 52 58 32 18 } 
12. Comparison of living and 
non-living things LO7 33 51 50 24 41 | 
13. Chemieal composition of 
living things 99 27 18 37 ae: 10 
14. Cellasa unit 115 32 68 57 $1 40 6 
L5. Properties of protoplasm 109 32 59 57 39 «28 rt 
16. Importance of chromosomes 90 26 43 14 18 s 6 
IV—GREEN PLANTs as LiviInGc ORGANISM. 
17. Nutrition Chemical and 
Physical principles involved 110 32. 61 14 19 29 13 


18. Relation of raw materia! 101 29 58 s 6 39 1] 
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21. 
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23. 
24. 


60. 
61. 


62. 
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Food stuffs and their tests 
Enzymes and their functions 


Absorption and 


tion of foods 


By-products of starch making 


Food storage I 
ance to Man 
Respiration 
Transpiration 
Oxidation as a 


transporta- 


ts import- 


means of 
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The following data are of interest with reference to the se- 
quence of the science courses in the curriculum. 

Biology is offered in thirty-five schools. Two schools require 
it in the first year, three in the second, one in the first or second, 
one in the first, second or third, or a total of seven schools require 
biology. One school offers biology in the first year, fifteen in the 4 
second, two in the first or second, two in the first, second or third, 
four in the second, third or fourth, three in the second or third, 
one in the third or fourth, a total of twenty-eight schools offering 
elective. 

Botany is required by four schools in the second year; it is 
offered by five schools in the first year, forty-three schools in the 
second year, one school in the first or second year, one school 
in the first, second or third year, one school in the first, second, 





third or fourth year, six schools in the second or third year, 
nine schools in the second, third or fourth year, one school in 
the third year, one school in the fourth year, one school in the 
third or fourth year, or a total of sixty-nine schools, or seventy- 
three schools altogether. 

Zoology is required by four schools in the second year. It is 
offered by one school in the first year, thirty-eight schools in the 
second year, one school in the first, second or third year, one 
school in the first, second, third or fourth year, four schools in 
the third year, two schools in the fourth year, seven schools in 
the second or third year, seven schools in the second, third or 
fourth year, one school in the third or fourth year, or a total of 
sixty-two schools offering, or a total of sixty-six schools al- 





together. 

Physiology is required by twenty-six schools im the first year. 
Seven schools offer it in the first year; seven in the second year; 
one in the first and second year; one in the first, second, third 
or fourth year; three in the third year; three in the fourth year; 
two in the second or third year; two in the second, third or fourth 
year; one in the third or fourth year, or a total of twenty-seven 
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schools offering, twenty-six requiring it, or a total of fifty-three 
schools 

General Science is required in twenty-eight schools in the 
first year. It is offered in twenty-five schools in the first vear 
and two schools in the first, second, third or fourth years,or a 
total of fifty-three schools. 

The data on agriculture was so incomplete that the committee 
does not deem it wise to make any comments. 

From the above data, the following facts appear First. 
that general or elementary science is being offered in about 
fifty-one per cent of the schools replying to the questionnaire. 
Second, that biology is offered in thirty-four per cent of the 
schools reporting ; that botany is offered in seventy per cent of 
the schools; that zoology is offered in sixty-four per cent of the 
schools; that* physiology is offered in fifty-one per cent of the 
schools and is required in only twenty-five per cent of the schools 
reporting, although a number of schools state that physiological 
topics are offered with general science or biology. The statute 
with reference to the teaching of a certain number of weeks of 
physiology is evidently honored in the breach in this state 

This data must, however, be considered as relatively unreliable 
because the committee was sometimes unable to tell whether 
botany or zoology were given as half year or full year courses 
and in many cases the year in which a given science was placed 
had to be partially guessed at by the committee. On the whole, 
however, these figures may be taken to show the sequence of 
science in the high schools of the state, as the answers come from 
representative schools, both in large cities as Chicago, in the 
smaller cities and in the rural and township high schools 

The committee feels that since there is such close agreement 
among our teachers as to the most important topics to be treated 
that the problems of method should next be discussed and they 
invite cooperation from the teachers of the state of Illinois at the 
next conference meeting. to be held ai the University of Illinois 
Any contribution that will add to our experimental knowledge 
of the method of science as it applies in the first and second 
year of the high school will be gladly received and placed on the 
program at that meeting. 

We hope for a hearty response from the teachers of the state 
All communications should be sent to Professor George W 
Hunter, Knox College, Galeshurg, IIl. 
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WHAT CHEMISTRY SHALL BE TAUGHT IN HIGH SCHOOL 
AND HOW IT SHALL BE CORRELATED WITH COLLEGE 
CHEMISTRY '. 


By Louris W. MATTERN. 


Chemical Department McKinley Technical High School, Wash- 
ington, D.C. 


No endeavors are so prolific of far-reaching benefits to the bet- 
terment of mankind as those which contribute to the aim of edu- 
cation, as expressed by William C. Ruediger, ‘“To educate a per- 
son, Means to adjust him to those elements of his environment 
that are of concern in modern life, and to develop, organize and 
train his powers so that he may make efficient and proper use of 
them.’”’? What a fine instrument chemistry may become as a 
contributor to develop and to carry out the two aspects of life as 
implied in that definition, first the objective, and second the sub- 
jective. 

Objectively, first, chemical principles touch our every day 
physical environment at every turn in life with an illumination 
that reveals its indispensible usefulness in manufacturing process- 
es, in furnishing the basic supplies of mankind through agricul- 
ture, in the rapid developments of foods and medicine, and in 
that proper understanding of certain phenomena and substance® 
which is essential to their best usage in connection with personal 
\ elfare. 

With regard to the subjective aspect, the qualities needed in 
the study of chemistry and therefore to be accordingly developed 
in the student, are those which operate prominently in the 
production of success in modern life, namely, accuracy in observa- 
tion, correlation of observations and the deduction therefrom 
of principles or laws and the relation of new observations to these 
laws, independent judgment based on experimental evidence, the 
ability to check thought and imagination with experimental evi- 
dence, the indispensible virtue of thoroughness, and the very 
important matter of expressing clearly, either written or oral, 
experimental work. To train high school students through chem- 
istry to adjust themselves to the objective and subjective as- 
pects of experience will produce values that will help to make not 
only good college students in chemistry but in other scientific 
branches as well, and if they do not go to college contribute to 
their individual welfare and through them their community. 

‘Read before the section of Chemical Education, American Chemical Society, at Pitts- 


burgh, September, 1922 
Ruediger—The Principles of Education, p. 361 
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The Committee of Chemical Education of the American 
Chemical Society recognizes the vital part the chemistry tavght 
in high schools may take in a system of chemical education when 
it desires that this paper discuss the relation between the chem- 
istry taught in high schools and in colleges. 

Subsequent to the great developments of the possibilities of 
chemistry due to the urge of the researches of Black (1728-99 
Cavendish (1731-1810), Priestly (1733-1804), and Lavoisier 
(1743-94), those interested in education not only gave chemistry 
a place in the colleges as early as.1767-1839° but also, later on, 
in the American Academy, which was developed out of a desire 
to do the people at large more good than the then existing Latin- 
grammar school. At this time a new spirit in American education 
was struggling for birth. The American spirit in education 
animated by such spirits as Benjamin Franklin, William Penn, 
Rensselaer, Lawrence of Harvard, Williams of Michigan, and 
Pugh, the first President of the Pennsylvania State College, the 
blacksmith apprentice, who managed to get enough elementary 
education to spend four years abroad, returning as an accom- 
plished educator m agricultural science, and others—all brought 
science to bear upon the welfare of the people at large, both from 
a practical and cultural point of view. Pugh states, “The facts 
of science discipline the mind to habits of thought and enable 
one fully to compre hend the abstract principles involved in the 
practical operations of life.’” From 1819 to 1840 in North Car- 
olina, Massachusetts, Connecticut and New York alone, thirty- 
five academies and secondary schools taught chemistry.‘ It is 
therefore, not surprising that the imereased_ revelations of the 
wonderful possibilities of chemistry since those early days caused 
a large number of students in the high schools of this country to 
study chemistry. 

This increasingly large number of chemical students is a very 
important field of chemical education: first, because students in 
high schools are especially senstitive to visions of their life's 
work and a long list see chemistry; second, they have the ability 
to successfully learn chemistry when there is not an attempt to 
put a quart in a pint measure— remembering that the rest of the 
quart can better be administered at college; third, the large num 
ber whose formal education ceases with the high school carry 
into citizenship that which will be helpful in creating more of an 
intelligent appreciation at large of the importance of chemistry 


-4Powers Research Publ tion f the Universit f Minnesota. pp. 2 
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and the value of its many current publications to the material 
wellbeing and benefit of mankind. 

The problem of correlating the chemistry taught in high schools 
with college chemistry is a doubly complex problem. The college 
professors of chemistry receive from high schools those who have 
had chemistry and those who have not: The high school teachers 
of chemistry have in their classes those who intend to go to col- 
lege and those who do not. Different high schools treat chemistry 
differently, both as to content and method of teaching, thus pre- 
senting to the colleges a variety of preparation. Since chemistry 
may logically play an increasingly important part in high school 
education, should not the American Chemical Society with its 
rich knowledge of chemistry, and its wealth of educational abil- 
ity, help to solve the problem of how gnd what chemistry should 
be taught in the high schools? 

How chemistry is taught during the highly sensitive period of 
high school education, as well as what is taught, is exceedingly 
important, because the habits and attitude of mind then formed 
will help mightily to determine the extent of further develop- 
ment in college chemistry. I, therefore, suggest the following 
method and content for high school students of chemistry, either 
for those not going to college or those who do; however, the 
latter is the class for special consideration at this time. 

Stress the development of accuracy in observation without 
which there can be no real progress in chemistry. Rober E. 
tose, in discussing the weakness of chemists, lays particular 2m- 
phasis on a positive need for more training of the ability to ob- 
serve accurately, and ascribes a lack of that ability to, “faults of 
our secondary schools.’® The wide variation of materials and 
their actions afforded by a properly systemized series of ele- 
mentary chemistry experiments give an unparalleled opportu- 
nity for training of the power to observe. 

Student laboratory experiments should precede class room de- 
velopment, thereby getting information, not second-hand, but 
first-hand, which arouses curiosity and stimulates keen observa- 
tion. These observations should become the basis of class room 
development and further expansion of the principles taught by 
these experiments into their applications in everyday life. In 
the admirable, ‘‘Report,’’ of the Committee, appointed by the 
Prime Minister to inquire into the ‘‘Position of Natural Science 
in the Educational System of Great Britain,’ attention is prop- 


Rose [The Edueation of the Research Chemist."’—Journal of Industrial Chemistry, 
Vol. 12, N 10, p. 247, October 20, 1920 
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erly called to the danger of carrying the heuristic method to an 
extreme; that is, to discover things through their experiments, 
with very little aid from their teacher. While the spirit of in- 
quiry should saturate every experiment, it would be a waste of 
time to compel the students to rediscover all that they are ex- 
pected to know during the limited time given to laboratory work. 
While there should be intelligent direction, yet each experiment 
should be a little piece of research from the student’s point of 
view. This method is warranted by the educational principles 
of Pestalozzi, (1747-1821) who had a marked influence on the 
educational policies of this country before chemistry was widely 
taught in the schools. ‘Man is much more truly educated 
through that which he does than that which he memorizes.”’ 
“We get our knowledge by our own investigation and not by end- 
less talk about the results of art and science.” 

At the very beginning the high school student in chemistry 
should be brought in full harmony with the fact that chemistry is 
guided by fundamental principles, or laws, which find a great 
variety of material expressions, and is not a mere memorization 
of unrelated, isolated facts, and bugbear equations. Professo1 
Remsen’s statement to a class of students in chemistry might 


well be a motto for all high school students in chemistry: ‘Those 
who are looking for anything else than a clarification of funda- 
mental principles need not stop here.’’ All experiments should 


lead to the development of fundamental principles and their 
application in experiments having problems to solve, and not 
merely entertaining tests, revealing no principles nor relation- 
ships. Too often, students have been pushed into the appli- 
cations of chemistry without a knowledge of those fundamental 
principles of which the applications are but the expressions 
and thus in the wild rush to be practical, the very thing that 
will produce practical results has been omitted. As time per- 
mits many applications should be presented but always illus- 
trative of fundamental principles. Principles and applications 
are the combinations that will produce far more interest and 
permanent benefit than short industrial and applied courses in 
chemistry without the proper foundation of fundamental 
principles. George W. Walker, of the Hupp Motor Car Corpora- 
tion, even goes so far as to state: ‘‘For the best training and 
education of the individual chemist, the first and most important 
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thing is to forget all about industry,” and, “A student who in- 
tends to make a life work of chemistry, should study it from the 
standpoint of a scientist rather than the standpoint of a factory 
manager.’’® 

The chief chemist of one of the leading scientific chemical 
commercial laboratories made this statement to me: “A work- 
ing knowledge of fundamental principles, rather than routine 
ability alone, should be emphasized in the training of a sue- 
cessful chemist.” Wilham C. Ruediger states: “The person 
who understands the theory underlying a line of activity can 
see the reasons for modifications and advances and, having a 
basis for assimilation, can adjust himself accordingly.”’ I am 
sure that college professors of chemistry will agree that a firm 
grasp of certain fundamentals should be given in the chemistry 
of high schools, because they are essential for the solution of 
the many important problems in the ever widening field of 
chemistry. 

The ability to make a correct report, either written or oral, 
of laboratory work, seems like too small a matter to mention 
at this time, but it is exceedingly important. The high school 
student in chemistry should possess this ability before con- 
tinuing his collegiate chemistry, when he is too much engrossed 
with what seems, to him, to be weightier matters. The Chemi- 
cal Engineering Education Conference, “regards English as 
one of its most effective tools”’ and recommends, ‘“‘a special 
course In report writing and the oral presentation of projects.””* 
The haste to cover ground in a limited space of laboratory 
time has often resulted in abbreviating laboratory records, 
until they are simply answers to questions. The record of 
high school chemical experiments should contain clear cut, 
accurate statements of the purpose, operation, observations, 
based on the operation, and conclusions drawn from the ob- 
servations. The conclusion should be the goal of the purpose 
and between these the logical steps of operation and observation 
should be stated. All should be written in the students own 
language, except the purpose. The repetition of this at the 
experiment table as soon as the experiment is performed will 
fix habit. It is Just as important to know the conditions unde 
which observations were made as it is to know the observations. 
Writing them both serves to unite and fix this important com- 


*Walker lraining of the Industrial Chemist."” The Journal of Industrial and En 
gineering Che stry. p. 737. Vol. 8S. August, 1922 
Ruediget The Principles of Education.” » 49 
I 
' Journal of Industrial and Engineering Chemistry p. 659 Vol. 14, No. 7, July, 1922 
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bination in the student’s mind, as well as to acquaint him with 
a method of making records that will be of service in the further 
study of chemistry. 

Plainly, if the high school students in chemistry are to possess 
in & marked degree the ability to observe, have a clear working 
knowledge of certain fundamental principles, and can make good 
clear complete records of experimental work, then the high 
school teacher of chemistry must not be a high pressure speed 
artist, driving on the highways to college chemistry, for the 
desire to cover too much ground is dangerous. The high school 
is distinctively a place for the development of those three 
things, with the paramount virtue of thoroughness. Again 
too much speed in high school chemistry is detrimental to the 


all-important matters of relationships and _ generalizations 
Isolated facts must be coordinated into a system, if they are to 
have power. It is not enough to know, for example, that sodium 
chloride and sodium nitrate will produce, respectively, hydrogen 


chloride and hydrogen nitrate but that, in general, all chlorides 


and all nitrates behave in a similar manner; or that carbon 
not only reduces copper oxide, but acts on many other oxice 
in the same way. 

Holding to the ideas of training in essential qualities, of 
pointing out relations, of thinking and imagining in terms of 
fundamental chemical principles, of drawing constantly in a 
tactful manner from the universal application of these principles, 
of recognizing unity and continuity in subject matter, of reduc- 
ing the cround covered ] shall suggest a brief outline of the 


minimum content required for one year of high school chem- 
istry, and the maximum amount upon which the college pro- 
fessor in chemistry may with certainty build. 

The sub-topics usually given in any one of the many excellent high 
school text books on chemistry are implied in the main topic outline in 
these groupimgs 

l Physical and chemical changes aids to chemical change matter 
—classification—mechanical mixture—chemical compound—elements 

chemical affinity relation of chemical change to other sciences A 
Vision of its chief results in everyday life 

2. Oxygen—catalysis—ozone—hydrogen—water 

saturated—conditions affecting solubilit, 

3. Quantitative side of chemist methods for determn 
composition of water—law of definite composition—hydrogen peroxide 

law of multiple proportions—combining weights—law of the indis- 
tructibility of matter. 

4. Hypothesis and theory—atomic and molecular theory. Ava- 
gadroes hypothesis—molecules having similar and dissimilar atoms 
formulas and equations interpreted in terms of laws in group three and 
in terms of atomic and molecular theories. Four types of equations. 

5. Chemical calculations. Gram molecular weight—percentage of 


solutions—defined 


the 


ne 
iit’ 
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elements in compounds—problems by compound proportion—measure- 
ment of gases—kinetie theory 


6. Acids—bases—salts—neutralization—other ways of forming salts 


Nomenclature—valency of element and radicals. 


a Electrolysis electrolytes nonelectrolytes commercial possibili- 
ties. Use in quantitative chemistry. Boiling and freezing points of 
solutions of electrolytes and nonelectrolytes. and the dissociation theory. 
H tube experiment on electrolysis of a solution of sodium chloride, Acids, 
bases, neutralization and salts from the standpoint of the theory of 
ionization—strength of acids and bases—ionie equations—electrochemical 
series, 

8. Nitrogen and the rare elements—air—its composition—-com- 
pounds of nitrogen—fixation of nitrogen. 

9. Reversible reactions—equilibrium. 

10. Sulfur—allotropism—oxides of sulfur—compounds of sulfur. 

11. Carbon—oxides of carbon—hydrocarbons—petroleum fuels—en- 


ergy —transformation of energy—conservation of energy—measurement of 
energy—chemical energy—electric furnaces—flames—coal—tar com- 
pounds carbohydrates textiles alcohols aldehydes ethers 

organic acids and their derivatives SO0&DsS glyec rine explosives 
proteins foods pre servatives 


12. The pe riodic law.v 


13. Chlorine family—fluorine—chlorine bromine—iodine—and certain 
compounds of each. 


14. Phosphorus—arsenic—antimony—bismuth—and certain com- 


pounds of eaen, | vdroly S18 alloy ~ 

15. Silicon and boron—and certain compounds of each 

16. Colloids 

If more than one year of high school chemistry is desired, the first 
semester of that year may take the ground covered by the metals in a 
good strong text book, and for the second semester of that year, cover the 
qualitative analysis of the common metals. 


This is simply one view Others will have as good views and doubtless 
het te rviews 


How might any view be correlated with college chemistry 
and college chemistry with the high school view? Just as the 
Society for the Promotion of Engineering Education, and the 
National Engineering Societies and the National Committee 
on Mathemctics, appointed committees which have recently 
made reports on the improvement of education in their re- 
spective branches, so I would suggest that the proper officers 
of the American Chemical Society appoimt a nucleus com- 
mittee, and this committee enlarge its number to include a 
sufficient representation. This committee should be a clearing 
house of the best information obtainable and make a com- 
prehensive study of how to improve education, covered by high 
-chools, and articulate it with collegiate chemistry and make a 
report of the same to the American Chemical Society for its 
approval. Such a report would strengthen the central science 
of chemistry, which plays an important role in our individual, 
national, and international prosperity 


I R. Mans Bullets 1919, N ( The American Spirit I 
. 192 \ 
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BOTANICAL FACILITIES IN THE FRENCH PROVINCES. 
Ry Oran Raper, Pu. D., 
University of Michigan, Ann Arbor. 

It is not so many years since European degrees for teachers in 
American universities were not only fashionable, but preferable. 
Sometimes they were even thought indispensable. But those 
were the good old days when a man with the wanderlust had one 
more good excuse To take him far and wide. Now the research 
equipment of our laboratories and the intellectual equipment 
of our professors are not excelled in any of the institutions of 
Euro] e and, although for some special fields there are still ex- 
ceptional attractions abroad, the American university has grown 


ge and is able to take care of*itself without 


up. It has become of : 
the help of European tutelage 

As long, however, as individuality retains its charm and until 
all parts of the globe have reached a dead level of similarity and 
monotony, causing travel to lose its attraction and appeal there 
will be men who, in spite of better laboratory facilities at hom 
in spite of the greater wealth of our own universities, and in 
spite of the inconveniences of foreign languages and customs 
will travel to other countries and there among strange peoples 
complete or supplement their education. 

And that is as it should be. In the Middle Ages and during 
the Renaissance—that glorious period nearer like our own than 
any other—a certain amount of contact with foreign people was 
considered necessary to the training of an educated gentleman 
Frenchmen journeyed down to Rome, Saxons sojourned a while 
at London and Oxford, while many English in turn frequented the 
Quartier Latin of Paris. Since that time down to the present day 
this international exchange of ideas has been fostered. True, 
there are certain senators who preach isolation, but that is sup- 
posed tO apply to senators and not to educated men This 
natural flow of student life was dammed up for four years during 
the Great War and turned aside into other less profitable chan- 
nels. If the nations had used the money spent in preparation 
for war to send their best students abroad on traveling fellow- 
ships, it is very doubtful if the Great War had happened. But 
now that the war is all over, but the paying for it, and the world 
is again turning to the arts of peace, many of the younger men 
who were in Europe as soldiers are planning to go back as stu- 
dents. Still others, realizing the necessity of knowing our neigh- 
bors better, are going abroad to study. They want to find out 
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for themselves what is meant by Kultur and how it differs from 
la civilisation frangaise. 

Because of the French connections made and interests aroused 
during the war, France will be the goal of this new army. Ger- 
man training at present is at a discount and France occupies the 
center of the European stage. Furthermore, France has now 
made it possible for a foreigner to secure the doctorate and those 
who believe that Minerva was a Ph. Deess, can find seattered 
throughout France many altars erected to her worship, where in 
the sacrosanct atmosphere of the research laboratory they can 
prostrate themselves before the microtomic and potentiomet rie 
shrines and burn their theses candles at both ends. 

All France, unlike old Gaul, is divided into only two parts 

Paris and the Provinces. While the fame of the great capital 
is sure to attract the student there sooner or later, the provincial 
universities have facilities which in many cases equal or surpass 
those of Paris, and if a student really wants to study he will 
find this much easier if he can not see the Eiffel Tower or read 
the affiches of the Opera. The provincial university towns are 
in most cases pleasantly situated and give the student a much 
better opportunity to learn French life and French people than 
does Paris. No one outside of New York really believes that 
New York is our most American city and although a part of 
America, it is not all of it. So with Paris and France; the two 
are not synonymous terms except in the minds of a certain type 
of American tourist. It is hence highly recommended to the 
American student in France, that he spend some months in the 
provinces before coming up to Paris. He will then be able to 
profit more by what is best in Paris and will see the city im its 
proper perspective. 

This, however, is not a traveler’s guide to France.” In the fol- 
lowing pages it is attempted to concisely summarise the botanical 
equipment, including libraries and herbaria, of the principal 
provincial universities in France, in a manner similar to that 
given in another place for Paris'. Where possible it is also 
planned to give an idea of the personalities of the men in charge 
of the research laboratories, with a brief survey of their personal 
interests, the number of graduate students in the laboratories, 
and as much as possible of the sort of information which one 
likes to know before entering any particular university. 

The universities of France are under the control of the central 


Scientific Mo. 1923 July 




















674 SCHOOL SCIENCE AND MATHEMATICS 


government and are definitely limited in number. At the present 
time there are sixteen universities with departments of botany 
including that of Alger in Algeria. 

Aix-Marseilles is an espe cially good place to study the flor: 
the French colonies because of the Colonial Museum at Mar 
seilles, which contains an ¢ xcellent herbarium of colonial species 
The library has about 6,000 volumes on botany, including the 
reviews and other periodicals. There is a good general her- 
barium and also one at the Botanical Garden, which 1s under 


Ihe The botanical collections of the 


the direction of Prof. Jum«e 
Museum are particularly rich and well catalogued. 

Alger, in the colony of Algeria, across the Mediterranean, has 
a botanical department headed by Prof. Maire, a specialist 
in the flora of North Africa. The herbarium is especially rich, 
as a result of the work of Prof. Maire, in the forms indigenous 
to this region. A general herbarium is now being organized 


ot large—about 2,500 volumes. Prof. Maire is 


y 


The library is 1 
assisted by an assistant professor who teaches the agricultural 
botany and who is primarily interested in the fungi which ar 
parasitic upon animals. While Alger would, in many respects 
not be so desirable a place to study in as France proper, 1U 18 
the place for one interested in the North Africa flora 

Jesancon, Professor Parmentier, who is interested primarily 


. : 
{ { hnarge of tne 


in the application of an itomy to taxonomy, has c 


department and is assisted by one instructor, a bryologue 
There are several collections of French flora in the general he 
barium and one of Crime The library is one of the richest in 
France, from the point of view of historical bot ny, since 1t Is 
especially complete in manuscripts and works of the Middle Ages 
Jesancon is pleasantly situ in the foothills of the Ju 

Caen The department of botany here is in charge of Prof 


Viguier, a very charming man who will do all in his power to 


make agreeable and profitable the sojourn of any students in 
his laboratory. Mr. Viguier is interested primarily in general 
morphology and secondarily in the flora of Madagascar. M1 


Jugnon, an instructor in the d partment, is also a morphologist 
Mr. Bouygues, an assistant: professor, is the physiologist of the 
group. Caen, located in Normandy, ten miles from the ocean 
possesses I addition a. marme laboratory where anyone who 
wishes to study marie problems or forms may be installed 
The herbarium consists of general collection of about 12,000 


species and about thirty special collections among which ar 
I 


ot 
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Viellard’s plants from New Caledonia. The library has all of 
the principal periodicals (about fifty) and the recent works of 
most importance. It is especially rich in works on paleontology 
and mediaeval botany. At the present time there is one grad- 
uate student. Mr. Viguier, however, has only recently come to 
Caen and under his guidance the department is certain to grow. 

Clermont-Ferrand. Located in the heart of France, Clermont 
is an exceptionally good place to study the flora of Auvergne. 
Professor Beauverie, plant pathologist, and general botanist 
of wide reputation in France, is in charge. Mr. Beauverie 
welcomes heartily American students to his laboratory and will 
give them all the time and attention possible. He has at present 
172 publications to his credit, among which are a volume of 
1,400 pages on “Wood,” and one of 745 pages on “Plant Tex- 
tiles.”” In addition to being a hard worker in compilation and 
research, Professor Beauverie is a splendid teacher, with a de- 
lightful personality. 

The libraries at Clermont of interest to the botanist are: 

a. the University library—about 1,400 volumes (modern). 

b. the science library about 400 recent volumes, with many 
works on the flora of the French colonies. 

c. the library of the Natura! History Museum—about 1,000 
volumes, mostly of historical importance. 

As mentioned above, Clermont has excellent facilities for 
systematic study, particularly for that of Central France. The 
pring ipal collections are: 

a. <A general collection from France, contaiming about 5,000 
species and about 8,000 sheets. Among this collection are the 
plants of Gustave and Heribaud from which their “Flora of 
Auvergne’ was compiled. 

b. A general collection of about 9,000 species which are 
duplicates from Lecoq’s collections. These are both mdigenous 
and cultivated forms. 

ce. A collection of algae and bryophytes, contaming about 
4,000 species. 

d. A private collection of Mr. Humbert; an instructor in the 
department, which contains about 8,000 species of ferns and 
seed plants from France and Northern Africa, as well as 2,000 
species of Madagascar plants (mostly composites). This col- 
lection is at the disposal of graduate students. 

e. At the Natural History Museum is Lecoq’s collection con- 


taining about 22,000 species. 
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Dijon. Professor Queva is in charge of the department of 
botany. His researches have been on plant anatomy. The 
library is only fairly good. There is a rood collection of local 
plants (Burgundy) and a moderately good general collection. 

Grenoble. This charming university city, which many have 
described as the most beautifully situated city in France, is 
located in the French Alps. Consequently, in addition to the 
laboratories in Grenoble, there is at a short distance in the 
mountains, a well equipped Alpine laboratory as well as an 
Alpine garden. Professor Mirande, director of the laboratory, 
has published in several fields, especially physiology and mor- 
phology, and welcomes to his laboratory any students with suffi- 
cient preparation. The last thesis completed consisted of ‘‘Ana- 
tomical Researches on Asarum europae um.” The library con- 
tains a good working collection of about 2,500 books and pam- 
The following collections of the herbarium may be noted: 


phlets. 
Pellat’s French and Mediterranean flora which is quite 


a. 
complete. 

b. <A general collection of about 10,000 species. 

¢. The Ravaud collection with about 6,000 French species 
including a special collection of the genus Rosa. 

d. Arvet-Touvet’s famous collection of the genus Hieraceum 
containing exsicecate from all parts of the world. 

Lille. Professor Maige, cytologist, is in charge. He is assisted 
by two instructors, one of whom is interested, primarily, in the 
classification of the ferns Two students at the present time 
are working for their doctorates. One of these is working on i 
cytological problem in connection with the Ranunculacea¢ 
the other is in the field of experimental morphology and is workng 
on stoloniferous plants. The library contains the principal 
recent works and periodicals in all about 4,000 volumes. The 
herbarium consists chiefly of a collection of vascular plants of 
the region and a collection of marine algae from the north coast 
of France 

Lyons. Since Lyons is the second city of France, so its uni 
versity is the second university, and its department of botany 
ranks next to Paris in general importance, number of men ac- 
tively engaged, etc. There are three professors and three in- 
structors. Gerard, the head of the department, is primarily 
interested in horticulture, Chifflot in phytopathology, and Guil- 
lermond in cytology. Although Guillermond is the best known 
in America his title is that of Assistant Professor and he gives 
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the courses in agricultural botany, a field rather widely separated 
from his research interests. Phytogeography and taxonomy 
are the fields of the instructors. 

Under the supervision of the department of Botany, there is 
in Lyons one of the finest botanical gardens in Franee—the 
Parc de la Téte d’Or. About twenty-five gardeners and workers 
are employed on this thirty-two-acre park which contains about 
5,500 species of growing plants, including 500 medicinal species 
and 400 of vines. The conservatories covering 6,500 square 
meters are the largest in France. 

At the university there is a moderately good collection of 
native and foreign plants. The Botanical Gardens have re- 
cently been given some very rich collections, so that the city 
herbarium is among the best in France with about 65,000 species 
represented. The library of the department consists largely of 
the principal reference texts, the remainder being in the general 
library. The past year five students were preparing for the 
doctorate. 

Montpellier, in the south of France with about the same winter 
climate as the Riviera, has an Institute of Botany with three 
professors, two of whom are in the Faculty of Science and one 
in that of Pharmacy, besides several instructors and assistants. 
Both Flahault and Pavillard are interested in phytogeography 
and ecology, but they represent two different schools of thought 
and are two very different types of professors. Flahault belongs 
to the older school, which is perhaps becoming a bit antiquated. 
He knows very little of the work in ecology carried on outside 
of France, but his lectures are models of clearness and his field 
trips are a delight to all who have the opportunity to. wander 
with him over the hills and through the woods of the French 
Midi. Pavillard, on the other hand, although an equally keen 
lecturer, is in constant rapport with ecologists throughout the 
world and realizes that botany is an international science. For 
the student who is interested in ecology, there is no place in 
France so attractive as Montpellier. The past year there were , 
three graduate students. The herbarium contains about 250,000 
sheets and 30,000 species, mostly vascular plants. It is espe- 
cially rich in the Mediterranean flora. The library contains 
about 6,000 works on botany, including a splendid collection 
of old European works. The Botanical Garden, of about ten 
icres, Is the oldest in France 

Poitiers. Professor Ricome has charge of the work at Poitiers. 
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His special field is plant physiology and his chief researches have 
been on geotropism. The past year two students have been 
preparing their theses, one on the biology of the alkaloids and 
the other on the physiology of the fungi. There is a fairly good 
library but it is not well catalogued. The herbarium is a general 
collection of local flora, with about 80,000 sheets and about 
15,600 species represented. Near the city there is also a field 
laboratory. 

Strasbourg. This university now back in France after forty- 
five years of German control, is among the most modern in the 
French provinces. The effects of German efficiency in organ- 
ization have not all disappeared. The department at present 
consists of three professors, led by Mr. Houard, and three in- 
structors. Houard’s work has been done chiefly on the biology 
of plant galls and the two assistant professors are in pathology 
and mycology. The first instructor is a specialist in the Cyper- 
aceae and Umbelliferae. The library contains about 18,000 
books and separates and about 2.000 volumes of bound per- 
iodicals. The herbarium contains about 50,000 species, including 
a collection of Alsatian plants, one of the Juras, and an excellent 
collection of Myxomycetes 

Toulouse. Professor Nicolas, interested in the physiology 
of teratology and wheat selection, has charge of the department. 
The seed selection work is carried on in conjunction with the 
Institute of Agriculture. The past year one student has been 
preparing } is thesis in physiology. The library is in fairly good 
condition. There is a general herbarium of about 20,000 species 
and in addition there is in the city a Natural History Museum 
which contains three large private collections. 

There are also departments of minor importance at Bordeaux, 
Nancy, and Rennes, but the professors of botany at these in- 
stitutions take little interest in foreigners and are not anxious 
to have students; it increases their work. 

In summary, it is advisable for the student to select his uni- 
versity carefully, depending upon the field in which he is par- 
ticularly interested In general, the recommendatio1 are as 
listed below, in order of importance. In making this list many 
things have been considered including the size of the collections, 
the amount of equipment, the facility with which the materials 
can be used, the renown and personality of the direc.ing pro- 
fessor, the interest of the professor in his students, and his ability 


to teach and inspire. 
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Morphology and anatomy: Caen, Grenoble, Dijon, Besancon. 
Cytology: Lyons, Lille. 
Systematic botany and comparative morphology 
a. Algae: Caen, Lille, Clermont. 
b. Fungi and myxomyeetes: Strasbourg, Clermont 
c. Bryophytes: Besancon, Clermont. 
d. Pteridophytes: Clermont, Lille. 
( Spermatophytes: Lyons, Montpellier, Clermont, Strasbourg, 
Grenoble, Besancon, Toulouse 
f. Colonial floras: Marseilles 
g. Mediterranean flora: Montpellier 
h North African flora: Alger 
Physiology: Strasbourg, Poitiers, Grenoble, Toulouse, Caen 
Ecology and phytogeography: Montpellier, Lyons, Grenoble (Alpine 
flora 
Horticulture: Lyons 
Pathology: Clermont, Strasbourg, Lyons 
Historical botany, mediaeval manuscripts, ete. Besancon, Mont- 
pellier, Caen 


NATIONAL RESEARCH COUNCIL. 


A conference of men interested in the use or the manufacture of scien 
tific instruments and apparatus was held recently at the he adquarters ol 
the National Research Couneil in Washington, D. C., at the eall of th 
council. It was attended by members of government scientific bureaus, 
scientific societies iniversities, the Association of Scientific \pparatus 


Makers, and individual firms Dr. Burgess, Director of the Bureau of 
Standards, presided 


A committee, appointed by the chairman, brought in a report which 
was adopted his proposed that a Committee of Apparatus Makers 
and Users should be formed under the Research Extension Division of 
the couneil This committee is to consist of on representative trom 
each of the foll wing technical societies and organizations American 
Chemical Societ: {merican Physical Society, American Institute of 
Electrical Engineers, Optical Society of America, American Electro- 
chemical Society, American Ceramics society, the Association of Eduea- 


tional Buvers, the American Society for Testing Materials, the Engineer- 
ing Chemists Association, the American Society for Steel Treating, the 
Society of Automotive Engineers, and two representatives from th 
Bureau of Standards and the National Research Council and six repr 
sentatives from the Association of Scientific Apparatus Manufacturers of 


the United States, with members at large to be appointed by this com 
mittee . 
The following wer ippointed to serve as members-at-large until their 


successors are chosen: Hermann Kellner, of Bausch & Lomb Company, 
\. L. Day, of the Corning Glass Works, H. B. Williams, of the Society 
of Automotive Engineers, H. E. Ives, of the Western Electric Company) 
ind C. KE. K. Mees. of the Eastman Kodak Company 


+ 


as an Executive Committee until 


The following were selected to act 
their successors are chosen by the main committee W. M. Corse, of 
the National Research Council, Chairman; Paul Moore, of the National 
Research Council, Secretary; W. D. Collins, Geological Survey; F. K 
Richtmyer, Cornell University; M. E. Leeds, President of the Association 
of Seientific Apparatus Manufacturers; John Roberts, Secretary of thee 
Assoeiation of Seientifie \pparatus Manufacturers and G K. B irgess 


Direetor of the Bureau of Standards 
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It was agreed that there should be held at least one meeting a vear 
of the general committee, and it is hoped that this ean be arranged to 
take place on the third Thursday in April. This meeting is to be open 
to all interested. It was decided that the Executive Committee named 
should consider the proceedings of the conference and initiate any projects 
which might seem advisable 

Dr. Vernon Kellogg, in welcoming the conference, spoke of the im- 
portance of little things, and indicated the progress science had made 


; 


with the development of the instruments for learning the truth 


was to bring 


face to face in a frank conference men interested in the use, the manu- 


The diseussi mn for the whole purp se of the conterene 


facture and the sale of apparatus—centered around apparatus supply, 
under the heads importation, domestic apparatus manufacture, instru- 
ment shop of research und college laboratori« ‘, Manutacture ol special 
apparatus not now made in the United States; standardization of appa- 
ratus, under the heads of limitation of types and sizes, standardization 
of parts, standardization of methods; information service inder the 
heads, sources of information, finding list, scientifie bulletin concerning 
apparatus and use and inspection service. 

It was unanimously agreed that the conference had served a very useful 
purpe se. that it would bring ibout a better unde rstanding bet 4 im ers 
and users of the peculiar conditions which face them and lead to mor 


cooperation between the m 


DIAMONDS FROM ARKANSAS. 








Nearly 6,000 diamonds have been found in diamond min¢ n Arkar- 
sas, and some stones have been picked ip in other states The diamond 
fields of Arkansas are in Scott County, where a valuable diamond w 
first found in 1906 by John Huddleston, a farmer The mule he wa 
riding happened to kick up a stone of unusual brilliance, which caught 
his eye He dismounted, picked up the stone and put it in his pocket 
and a few days later the performance was repeated The stones were 
sent to Tiffany, of New York, whose expert said ‘‘diamond ind 
soon afterward Mr. Huddleston is said to have sold his rtv-acr rart 
for $36,000. Though the diamond field of Arkansas has never achieved 
greatness, it has yielded a considerable number of fine stones, t 
largest weighing 21 1-4 carats Another stone weighed 17.86 carat 
Many of the Arkansas stones are as fine as in found elsewhere and 
according to George I Kunz, of Tiffany s, they include a | rge ropor- 
tion of white stones, most of them of a high grade in color and brilliane, 
ind freedom from flaws Doctor Kunz further states, in describing 
several of the vellow brown and white stones from Arkansas that 
these are absolutely perfect and are equal to the finest stones found 
it the Jagersfontein mine or that were ever found in India 

\ few of the Arkansas diamonds, it is said, have sold for as nign a 
$600 a carat Most of them, however, are uncut and have been placed 
in private and museum collections. Diamonds do not occur in clusters 
nor are they gathered together in the volcanic “pipes’’ of n.other lodes 


in which they are found. The average recovery in the African diamond 
mines 1s about one carat to two tons of ore, and the average recovery 
in the Arkansas mines has been about one carat to eight tons of ort 
The diamond deposits of Arkansas are described in a report recently 
issued by the Department of the Interior, through the Geological Survey 
as Bulletin 735-I, entitled ‘Diamond-bearing Peridotites in  Pik« 
County, Arkansas by Hugh D. Miser and Clarence 8S. Ross Che 
report includes a description of the diamonds and the nclosing rocks 
compares the deposits with those in the diamond fie lds of South Africa 
and contains geologic maps and pictures of the mines and the diamonds 
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PROBLEM DEPARTMENT. 
Conducted by J. A. Nyberg. 
Hyde Park High School, Chicago. 

This department aims to provide problems of varying degrees of difficulty 
which will interest anyone engaged in the study of mathematics. 

All readers are invited to pro pose proble ms and solve proble ms here pro- 
posed. Problems and solutions will be credited to their authors. Each 
solution, or proposed problem, sent to the Editor should have the author's 
name introducing the problem or solution as on the following pages. 

The Editor of the department desires to serve its readers by making it 
interesting and helpful to them. If you have any suggestion to make, mail 
it to him. Address all communications to J. a ybe rg, 1039 E. Marvcuette 
Road, Chicago 

SOLUTION OF PROBLEMS. 
786. Proposed by C. B. Escott, Oak Park, Ill. 

Solve the following set of equations: 

x? — yz a, y* —22x b, z*—ry Cc, 

I. Solution by W. W. Wallace, Sacramento Junior College, Sacramento, 
Cal. 

r* — y2 y* rz)(z*—zy a® —be 
or, ri+yi+z'—S3zryz a® —be)/z. 

From the symmetry of this equation and the given ones, we can see 

that 


ri+y*+z sryz = (a* be x= ( ac)/¥y c ab) /z 
If we substitut: r z(a? —be c? —ab) and 
7) z(b? — ae c? —ab 
in equation 1) and solve for z, then 
2 + (¢? ab ai+h*+¢ sabe 
and, by symmetry, 
; r +-(q* be ai+bhi+e sahe 
y + (fh? ae a*+bh%+c? —Sahe 
Il. Solution by H VM. Lufkin, Dunkirk, N.Y. 
Multiply the three given equations by y, z, and x, and add. Then 
ay+bz+cr = VU. 


Multiply the three given equations by z, z, and y, and add. Then 
az -+ bx rTcy = 0 
Solving these two new equations for z and y in terms of z, we find 


r a De y bh? ar z/(c* ab # Say. 
Then from any of the original equations, we find by substitution that 
i t l a +f +c? sah 
Hence x, y, and z are determined. 


Also solved by A. H. Gretch, Roxbury, H. S., Boston, Mass., and the 
Proposer. 

787. Propose lby L. R. Kellam, Culver Military Academy, Culver. Ind. 

Five thousand cannon balls are to be piled in the form of a triangular 
pyramid, the base being equilateral. How many balls remain unused? 
What formulas are involved in this problem? 

I. Solution by H. M. Lufkin, Dunkirk, New York. 

The number of balls in each layer is 1,3,6,10,15, . . . ete. This 
forms a series of polygonal numbers of the third order. The general 
formula for the sum of such aseriesis 

Ss n(n+1)(n4+2)... (m+ l r 
where n number of terms, and 7 the order. Then 
5,000 n(n+1)(n+2 3 or 30.000 = ni+3n?+2n. 

The largest possible integer which approximately satisfies this equation 
isn = 30. ThenS 4.960, and 40 balls remain unused. 

The problem may also be solved by using the method of successive 
differe nees 

l 3 6 10 15 
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If x is the number of balls on one edge of the base, and s the total 
number of balls in the pyramid, then the table 
4 Z 4 } 5 o 7 s 
} It) ‘) 35 56 S4 120 
shows that / 2)?+(2—-6 — 
wherein the number of terms, n, is 2/2 if x is an even number and +1)/2 
if z is an odd number Th pproximate \ ilue of z can be found by as 
Summing 718 an ¢ ven number, so that the above equation reduce Lo 
n(? L)22+2n(1 1)(2n—1)/3 


rv Oy +- 3 2 If y 5,000, 2 30+. Hence th 
quired pyramid will have 30 balls on one edge of the base and 40 balls re- 
main unused 

Also solved by Thomas EF. N. Eaton, Redlands, Cal., Walter ¢ Ells 
Whitman College. Walla Wa . Wash... Michael Goldbera. Philadelphia. 
Pa., and R. T. McGregor, Elk Grove, Cal. Walter C. Ells adds that the 40 
remaining balls can be piled in three smaller triangular pyramids of 5, 2 
ind 1 tiers containing reé spectively 35, 4, and 1 balls 
788. Prop l by Smith D. Turner, Boston, Ma 

From a point, P, two tangents PA and PB are drawn to a eircle of 
radius r. The line from P through the center of the cirele intersects the 
¢irele in C and D If the lengt! of PC equals the length of the re ADB 
what is the perimeter of the figure PADB in terms of r? 

lution by Michael Gold! , Philadelphia, Pa. 

If ZAOP 6, then ie length of the are ADB 2 Jf na 


CP r(secgd 1). Henes we must solve the equation 
x l sec @ 26 7.28318 


Solving by trial with the use of a table of natural secants, @ be ng ex 
pressed in radians, we find 


al 


(7° 23.5 1.35075 radians, 
sec6+286 7.28266, and 
PADB 2r —20+2tand 11.5209 

















789. Proposed by John J. Sheekey, St. Josepl Vormal Inst { 

If the biseectors of the in ( of a par illelogram are dr iwn ] ow man 
different figures can arise? 

This question was evidently misunderstood. The question is not 
many different trianzles, trapezoids, ete., can be counted in the figure 
one reader reports 112 such polygons) but what is the nature of the 
polygon PQRS? Thus, if ABCD is a rhomboid, then PQRS is a rectangl 
If ABCD is a rectangle, PQRS is a square. If ABCD is a rhombus o1 
square, then, P,Q, R and 8 coincid lhe editor would now ask: What 
relation must hold for the des and of ABCD in order that PORS lic 


wholly within ABCD 
790. F&F high scho yosed by I. N. Warner, Plattsville, Vi 

Six holes equal! paced it traight line are bored with a 5/16 inch 
bit. If the outermost edges of the two end holes are 12 inches apart, how 
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1. Solution by Margaret Chapin, Newport News, H. S., Va 
12 length of extreme distance. 
5/16 diameter of one hole. 


x length of one space between edges of two holes. 
52+6 5/16 12 or 52 = 162/16 
zx 162/80 = 2=1/40 length of one space. 
Therefore the length of one space (2 = 1/40) + one-half the diameters of 
two holes the distance apart of the centers of two consecutive holes. 
“.2-1/40+5/16 = 2-27/80 or 2.3375 
'. 2.3375 = distance apart of the centers of two consecutive 
holes. 


II. Solution by Wadsworth E. Pohl, Redlands H. S., Cal. 

The outer edges of the outer holes are 12” apart; therefore the centers 
of these holes will be 11-11/16" apart. It will be noticed that when six 
holes are drilled the line is cut into five equal segments. The length of 
one of these segments will be the distance apart of the centers of two con- 
secutive holes. 

“*. 187/16 X1/5 = 2.3375 

. The centers of two consecutive holes are 2.3375 inches apart. 

Also solved by Eleanor Branch, Douglas Petty, Sarah Rogers, Gideor 
Todd, all of the Newport News High School, and by the following pupils of 
the Redlands H. S., Ellsworth Billig, Margaret W. Blecha, Ada Dibbl 
Ke nneth Hal omb, San uel Lee h, J imwvor Mese rve, Willia ri Paul, G. 
Rafferty. Also by Jacob Fischer, Schenley H. S., Pittsburgh, Pa. After 
the two solutions shown above, the next best ones were by Eleanor 
Brane h, Sarah Roge rs, J unitor Me serve. 

It is interesting to note that of the 16 correct solutions, 10 were arith- 
metical and 6 used equations. But only 2 of the 16 were checked. These 
were 2 mistakes of the type 

L1-11/16 187/16+5 2.3375. 
The ‘‘Freshman’’ who wrote the following sentence will need to watch 
his logic when he studies geometry: Since the outermost edges of the two 
end holes are 12 inches apart; and the bit is 5/16 inches in diameter; one- 
half of 5-16 multiplied by 2 is equal to 5/16. 
PROBLEMS FOR SOLUTION. 
SO1 Proposed by E. C. Hinkle, Chicago Normal College. 

A bottle containing 12 fluid ounces or 96 fluid drams of sterile water, 
to which is added 96 grains of salt, is used in the following manner: 
Four times a day a fluid dram is taken from the bottle and each time an 
equal amount of sterile water is added. How much salt will each dram 
contain on the morning of the 7th, 13th, 19th, 25th, 3lst, 37th, 45rd 
and 49th days? 

A solution of the above problem was in urgent demand by a physician 
in treating a patient. The patient nndoubtedly paid the doctor for his 
professional services, but we wonder if the doctor paid the mathematican 
for the latter’s professional services.—Ed.} 

SO2. Propo ed by J. Pe Sheeke ¥, Si. Joseph's Normal Institute. Ammen- 
dale, Md. 

Show that if any even number of terms is taken in the series 1, 3, 5,7 

, , the sum of the first half is one third of the sum of the second 
half. 

SOS P o posed by Mic hael Goldbe rg, Philadelphia, Pa 

Find a point D in the base, AB, of A ABC such that the cireles in- 
scribed in A ADC and in A DBC will touch CD at the same point 
SO4 Propo ed by J F. Howard, B ackenridge High School, San Antonio, 

Texas 

Given any two non-intersecting circles and a point P between them. 
Required to draw a line through P and terminated by the circles such 
that P will be its mid-point 
SOD Fo high school pupils 

To do a certain piece of work 18 men working 10 hours a day need 12 
days. How many men working 9 hours a day wiil be needed to do the 
same work in 15 days? 
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The attention of teachers is called to the last problem proposed in 
each issue. It is hoped that teachers will assign these problems to any 
class which may be interested and then forward solutions to the editor 
Teachers are also asked to propose problems The editor has received 
a copy of The Nor’easter published by the Northeast High School, Kansas 
City, Mo., which contains an article showing the use mude of the Problem 
Department by the mathematics club of the school. 

REQUEST TO CHEMISTRY TEACHERS 

The College Entrance Examination Board has appointed a Commis 
sion to revise the Definition of the Requirement in Chemistry Th 
Commission desires to have the benefit of all opinion adverse or other 
wise on the present Syllabus. All teachers who wish to criticise either 
the Chemistry Syllabus itself or the examinations set in accordance: 
therewith or who may have constructive comments looking towards 
improvement in the requirement are requested to send such information 
to the Chairman of the Revision Commission, Prof. Percy T. Walden 
Department of Chemistry, Yale University, New Haven, Connecticut 

WILHELM SEGERBLOM 


secretary of the Commission 


THE ANOMALOUS LICHEN 


The lichen 1s the only liv ng object in the world that is entirely vege- 
table without being a plant! In the vegetable kingdom new individuals 
come into existence is the result of the union of an egg and a perm 
derived from plants like themselves, but the lichen has no parent It 
does not grow trom a lertilized egg ind does not conform to our ideas of 
tL species Practically every bod is aware that lichens are composed of 
two very different kinds of plants—an alga and a fungus—which live in 
partne rship and from whats migt t, by some stretch of our definitions, be 
described as a physiological species in contradistinction to the mor 
usual kind. In this association of alga and fungus a new plant-body is 
formed that is quite different i ppearance from either member of the 
partnership when growing alon lhe fungus partner in the lichen forms 
spores Which may develop into new fungus plants but if they come into 
contact with the right kind of algae they produce lichens \ lichen ones 


formed reproduces vegetativel I means of soredia which consist of 


ilga cells entwined by strands of the fungus. On many lichens one ma 


find tiny plate-like projections heaped with these minute packages of 
fungus and alga ready to be blown away by the wind Che lichen is par 
ticularly resistent to the influences that hinder the growth of other plant 


ind in consequence 1s often tne or ly form of life present in deserts, on 


mountain tops and other inhospitable places Lichens ars iiso among 
the most variable of living thing They range in form from microscopi 
dots on exposed ro ks to crustlhike masses, leafy thalluses or even bushy 
forms They are most luxurio is, OF course, In the tropics and the re one 
species attains a length of more than thirty feet Their color is perhaps 
most ireq ient] grav-green, but it mav be brilliant red or vellow dead 
black or pure white They live on rocks, earth, the trunks of trees or 
even gn the leaves and one species is reported to be truly aquatic. Several 
kinds are of economic importance, among them the reindeer moss, the 
chief food plan of grazing anima n the far north. Several others hav: 
been used as food for man in emergency The manna of the Israelites 
is supposed to have been a lichen. Still other species have been know: 
irom hoary antiquity as a source ol dves The familiar litmus so com 

monly used as an indictor of acids nd alkalies is obtained from a licher 

Last but not least of the lichen’s good qualities is the effect it has upon the 


rocks, steadily breaking then lown into soil in which other piants 
grow American Botanist 
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SCIENCE QUESTIONS 


Conducted by Franklin T. Jones. 
The White Motor Company, Cleveland, Ohio. 

Readers are nvited to propose questions for solution scientific or peda- 
gogical and to answer que stions proposed by others o7 by themselves Kindly 
address all communications to Franklin T. Jones, 10109 Wilbur Ave.. S. E.. 
Cleveland, Ohio 

Please send examination papers on any subject or from any 
source to the Editor of this department. He will reciprocate by 


sending you sucl llections of questions as may interest you and be at his 
f po al 

School examinations are particularly desired. Send your papers 
now 

Newspaper items contain many interesting problems—frequently 
much pseudo-se lence Send them in. 


ACKNOWLEDGMENTS. 
The receipt of examination papers is gratefully acknowledged from 
I W. Neuzil, St Ambrose ¢ ollege, Davenport, ia.: 3 J Sheekey, 
Ammendale, Md.: John C. Packard, Brookline. Mass.: The College 
Entrance Examination Board, New York City 


EXAMINATION PAPERS. 
Below you can read two examination papers in Physics, one given 
presumably | ‘ambridge or Oxford University, England, in 1875, 
ind the other by the College Entrance Examination Board in 1923 


CAMBRIDGE (OR OxrorD) UNIVERSITY. 
Fi f BR ‘ ra P elin nary WV B Pass Exrvami? ions, 1874 








uesday, July 20 Afternoon, 3 to 6 
NATURAL PHILOSOPHY 
ERraminers, Prof. Reinold, M {.. and Prof. Balfour Stewart, LL. D., 

Fr. R.S 

l Describe the method of constructing a standard mercurial ther- 
mometer. State and explain the following corrections: 1) on account 
of change of zero: 2) on account of recent heating; 3) on account 
ol position; t) on account of temperature ot stem Why is it im- 
possible to have a water thermometer? 

2: Enun ite the law which gives us the relation between the pressure 
ind. the volume of a perfect gas of constant temperature. Also enunciate 
that which gives us the relation between the temperature and the pressure 
of BT pe riect ga ot constant volume xpress hoth laws by one formula; 
ind finally state how thes ws are modified in the case of imperfect 
£ZASeCS 

3 Two similar bars o copper and iron 
ire heated b i flame placed exactly be- copper iron 
tween then ind it is found that of two 1 a 2 — 
small pieces ol phosphorus, place l one on 
each bar at equal distances from the heated ends, that on the copper takes 
fire first Show why this does not afford us an accurate means of esti- 
mating the relative thermal conductivities of the two metals 

117 { magnetic needle, the magnetic moment of which remains 


constant, is suspended so as to move freely in a horizontal plane. When 
deflecte d from the magnetic meridian at three different places on the 
earth S Suriace it 18 observed to oscillate 4.0. S35. LO 4 times respectively 
in one minute. Compare the intensities of the earth’s horizontal magneti 
force at the three places 

118 [wo equal small spheres, charged with quantities of electricity 
represented by the numbers 2 and 4, attract each other with a force 
represented by 10, when the distance between them 5 If the spheres 
are allowed to touch and then separated by i dist ince ha) what force 
will thev exert pon each other? 


i} 





ae 





f 
| 


, 











































SCHOOL SCIENCE AND MATHEMAT 





6 Crive the theory 


ft the Leyden jar, and show how to el 


I 





119 \ quantity of electricity=5 is conducted into the interior 
of a Leyden jar of surface =2; and a quantity of electricity =6 is con 
ducted into the interior of a similar jar of surface=3. Compare the 
heat developed by discharging each 

7 What is meant by an electromotive series? Given a number o 
different metals, how would vou determine their relative places in th 
electromotive series for a particular liquid? 

$20 An electrical current may pass from A to B by either of two 
wires ACB, ADB, the resistances of which are 3 and 7 respect ely 
What will be the resistance of a single wire which replaced ACB and 
ADB in such a way as not to produce any alteration in the rrent wu 
the rest of the circuit? 

+] $y means of a magneto-electric machine l can b turnil i 
handle, produce a powerfu! electric current Describe the genet prit 
ciples ol such machines Will the h indle be more diffe lit to tu vyne?! 
the current is complete, or when it is broken? Crive a reaso I oul 
reply 

The College Entrance Examination ; 
PHYSICS 
Friday, June 22, 1923 ¥ a. m 12 m 

Answer ten questions as indicated below No extr I 
yiven tor more than ten questions 

Indicate clearly your reasoning in each problem and st \its 
in Which each answer is expressed 

Number and letter each answer to correspond with ons 
selected 

PART | 1, er a yuestion n Ot na 
l 1 How would you constr ict i simp! mereur baro 
b) What is measured by means of a barometer? 
c) State two practical purposes for which barometer ised 
2. (a) Define acceleration 
h A body starting from rest and moving with ul or erated 
motion acquired a velocity of 60 feet per second in 5 ynads 
Find 
| the accelerat on 
2) the average velocity during the 5 sé ond 
3 the tot il distance trave rsed in 5 secon is 
3 a A meter stick, the center of gravity of which is t the 51 centi- 


meter mark, is supported at the 45 centime 


balanced by weights of 200 grams and 500 er 
at the 5 centimeter and 59 centimeter mark 
What is the we ght of the meter stick? 

h If the above syste m 1s s ispended from a spring 
is the reading of the balance? 


4. One hundred grams of 10°C. are dropped i 


ter mark and 


i1Ins Susp 
s resp 
balan 


nto 120 


of water at 50°C. contained in a cup the heat capacit oO 
is negligible How much ice remains after a constant temp 
has been reached? The specific heat of ice =0.5 

5. (a Explain, ising a diagram, the construction and a Oo 


common torm ol galvy inometer 


b) How could a galvanometer be adapted for me 


( How could a galvanometer be adapted for meas 

6. Describe an experimental method for finding the numb 

per second made by a tuning fork. 

7 a \ standard candle furnished the same intensity 
a screen 2 feet distant as another source of 
when at a distance of S&S feet What was the 
of the second light 

(6) How great was the intensity of illumination of 


foot-candles when one of these lights shine 
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Part I] inswer three questions from this part.) 

$21. A liter of air weighs 1.29 grams and a liter of helium 0.18 gram. 
If a small rubberized silk balloon weighing 10 grams is filled 
with 40 liters of helium, what is its lifting power? 

122. A steel bar of uniform cross-section is 20 feet long and weighs 100 
pounds. How much work is required to lift it from a horizontal 
to a vertical position, one end being kept always on the ground? 

$23. At the beginning of the compression stroke of a certain gas engine 

its evlinder contained 42 cubic inches of gasoline vapor and air 
at a pressure of 15 pounds per square inch and at a temperature 
of 40°C. At the end of the compression stroke the volume was 

6 cubic inches and the pressure 225 pounds per square inch 

What was the temperature of the gas? 

11. Describe an experimental method of determining the practical 

efficiency and the cost of operating an electrical device and state 
how the numerical re sults are secured. 


2. What horsepower is required to drive a generator, of 85 per cent 
efficiency, which supplies 120 imeandescent lamps, each of 220 
ohms resistance, connected in parallel at 110 volts? 

$24. Assuming that a bomb explodes immediately upon striking the 


ground, calculate the time that elapses from the instant it is 
released 1000 feet above the ground until the sound of the explosion 
returns to that level 
14. (a) State clearly what are always the relative positions of object, 
plane mirror and image 
bh) State the law of reflection by which the positions are determined. 


Show by a diagram where a man lying on his back on the floor 
jn front of a plane mirror tilted forward at an angle of 45 
would see himself Represent the man by an arrow and 


suppose his length to make a right angle with the edge of the 
mirror which rests on the floor. 
15. Two converging lenses are used as a compound microscope. Show 
by means of a diagram the positions of lenses and object; also 
the image and principal focus of each lens 


PROBLEMS AND QUESTIONS FOR SOLUTION 
In the above lists please send in solutions of problems numbered 
Cambridge 4117, 418, 419, 420 
Board 121, 422, 423, 424 


SOLUTIONS AND ANSWERS 


103 The Mutt and Jeff problem about weighing the cow 
From Jot n Pac } ard, Brookline. Vass 
‘My computation shows that Jeff is right The cow can be weighed 


correctly in this manner if she does not shift her center of gravity by 
stretching out her neck or switching her tail.”’ 


Question Does it make any difference how far over the edge of the 
scales the cow stands provided only that one pair of hoofs is on the plat- 
form? 

110 Fron an Eramination on Elements of Dynamics, Secondary Edu- 
cation. Scotland. Lea ng Ce rtificate Examination 
{ metal plate of uniform thickness is in the shape of a rectangle 


ABCD, where AB=6 ft. and BC =4 ft A square of side 1 foot is re- 
moved from each of its corners A and B. Find the center of gravity of 
the plate so altered e 

If a line is now drawn across the plate as altered bisecting CD at right 
angles, find the center of gravity of each portion into W hich it is so divided. 
LS 

Solution by R. 7. McGregor, Elk Grove, Cal 

If a square of side 1’ is removed from corners A and B of the rec- 


tangle, there remains 2 rectangles, one 3’x6’ and the other 1°x4’, 
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LABORATORIES 


Equipped complete to give enduring satisfaction 


—_— r Vi ANY of the country’s finest 
; schools are equipped with 
Wiese Laboratory Furniture 


; Laboratories of the new Bay City 
Michig n High Schoo which 
{ cost close to a million dollars 
) oe ire equipped com pletely with 

Wiese Laboratory furniture. Our 
Yel> engineering staff is at your serv ice 
at no cost to you, for comp’ete 


~ aan 


Fi planning of or for constructive 
| suggestions on the scientific and 
P lV economical tayout of vour laber 
1 bp atories Consult with us 
y 


e seo! iP Ask for our New Catalog, No. 


4 24. Keep it in your Files. 


Wiese LABORATORY FURNITURE Company 


Standard or Built-to-Order Educational and Technical Furniture for Physica, 
Chemistru, Agriculture, Biology, Housrhold Economics, and Manual Training 
Twelre Sales Offices throughout the Country Addresa Inquiries to 





Engineers and Builders FACTORY: Manitowoc, Wisconsin 














A POSSIBLE NEW KIND OF WATER. 

\ new kind of water, unknown In nature, may be created in the labora 
torv. Sir J. J. Thomson, discoverer of the electron and master of Trinity 
College, Cambridge, England, predicted in his recent lectures at th 
Franklin Institute before a selected group of about three-hundred lead 
ng American physicists and other scientists 


Water is n e up of two atoms of hydrogen and one atom of oxygen 
is every higl chool student knows Professor Thomson and many 
others since his pioneer work on the composition of matter have been 
determining how those atoms are arranged In recent years a theory 


of the structure of water has been worked out that allows the arrange- 
ment of the hvdrogen atoms syn metrically in several wavs This Is 
not entirely satisfactory beeause such an arrangement should make 


vater non-polar in its action tow ird light, while in re ility water lets 


ight through it more easily in one way than another. Now Professor 
l'homson suggested that the atoms of ordinary water are in the form 
of a twisted cube giving only one possible symmetrical grouping of th« 
hydrog« n atoms This arrangement theoretically would have properties 
that would fit the sort that we use and drink every day The new or 
illotropie form of water would have the form of ordinary cube. The 
new form and ordinary water would be related somewhat like diamond 


ind ordinary black carbon, which are both carbon 


Professor Thomson believes that the new kind of water is perhaps 
experimentally realizable by the aid of a strong catalyst, or a substances 
that helps a chemical operation, but does not actually enter into it 
If it is found he predicts that it will have a large amount of energy and 
low stabilitv, and unlike ordinary water, it will conduct electricity 
fairly well S ce Service 
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PERSONALS. 


The Editor of this Journal, Charles H. Smith, was again principal 
f the Camp Roosevelt summer high school for the season of 1923 The 
work was most successful, it be ing the best for the five vears of existences 


()ver fiftv ecourses were oltlered 
I’. W. Willard, well 


intendent of the chemical engineering department in charge of research 


cnown in chemistry cireles, has been made s iper 


at the Western Eleetrie Company’s Works, Chicago 

Professor John Merle Coulter, head of the Department of Botan 
it the Universit ot Chicago, has been asked by a committee in Ne 
York representing a committee of educators in China and a university) 


in Japan to spend six months in Japan and China lecturing at the colleges 
ind universities of those countries fe will speak on subjects pertaining 
to his own special field of study; on larger questions pertaining to sciences 
in general; on the relations of science to religion and civilization; also 
he will address audiences of more popular character as well as bodies 
of students and teachers 

Davton C. Atkinsor f the Englewood high school, Chicago, was! 
i member of the faculty of the Camp Roosevelt summer high schoo , 
season of 1923, teaching general science and geometry 


Dr. A. A. Michelson, head of the department of physics in the Uni- 


versit ol Chieago, spent the ft e thousand dollars appropriated by the 
Trustees of the University, in testing certain propositions regarding 
the transmission of light nd other phenomena as the hear pon the 
Kinstein theory of relat These experiments were perform: 
Mount Wilson Observator Californi 

Alfred S. Romer has been made Associate Professor in the Depart 
ment of Geology in the University of Chieago 

Louis F. Brooks, of the Parker high school, Chicago, was Professor 
of Mathematies in the ¢ mp Roosevelt summer high choo auring 
the past season 

James W. Paul be acting chief mining engineer, with headquarter 


ut Washington, during the absence in Europe of George S. Rice, eli 


mining engineer of the Bureau of Mines 

G. F. Moulton has resigned his position with the Bureau of Standards 
to accept a position as chemist in the research department of F. ¢ 
liuvek & Sons, Albany, N. \ 

Dr. Leonard B. Loeb, who was an assistant to Sir Ernest Rutherfor 
in the University of Manchester, three or four vears ago, and who during 
this time has worked at the University of Chieago, recently h been 
appointed assistant professor of physies in the University of California 

At the recent commencement of Oberlin College, Professor Charles 


Joseph Chamberlain, of the Department of Botany in the Universit 
of Chicago, received the honorary degree of Doctor of Science in recog 
nition of his researches upon cyeads. In this study Professor Chamberlai 
has made four trips into t ropies of Mexico, two into the mountains 


of western Cuba, and one to New Zealand, Australia, and South Americ 


In connection with the field studies, hundreds of photograpl ( 
been secured and material collected for subsequent microscopical stud 

Living plants, also, have been brought to the botany greenhouse unt 
the collection is now one of the largest in the world 


Professor George = Fran n ol the Lane Tee! nical hig choo 
Chieago, had charge of the department of Chemistry and Physies 


* 


the Camp Roosevelt summer high school 
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A NEW EDITION REVISED & ENLARGED 


r= MATHEMATICAL WRINKLES ‘3. fsos 


Contents! Knotty Problems and Questions in Arithmetic, Algebra, 
Geometry, Physics and the higher branches; Mathematical Recre- 
ations; Examination Questions; Solutions and Answers; Short Methods; 
Mathematical (Quotations; Historical Notes; Rules of Mensuration; 
Tables; Various other Helps for the Teacher and Student. Highly 
commended by High School, College and University Professors. 





Reviews! ‘‘A most convenient hand book whose resources are prac- 
tically inexhaustible.’’ ‘‘We cordially recommend the volume as the 
most elaborate, ingenious and entertaining book of its kind that it has 
ever been our good fortune to examine.’’—Education, Boston, Mass. 

“A book which all Teachers who wish to be progressive should 
purchase, read and study It is interesting, amusing and instructive.”’ 
‘*Mechanically it represents the highest art of book-making.” The 


Progressive Teacher, Nashville, Tenn 





12 mo 336 pag’s Half Leather Attractively Illustrated and Beautifully Bound 


Order ‘t Now! Price $2.10 Postpaid 
S. 1. JONES, Publisher, Life and Casualty Bldg., Nashville, Tenn. 

















Select Sanborn Schoolbooks 


STONE’S JUNIOR HIGHSCHOOL HESSLER’S JUNIOR SCIENCE. 


MATHEMATICS. By John C, By John C. Hessler, Knox College, 
Stone, State Normal Sebool, Upper Galesburg, Illinois. Book I 243 
Montelair, N. J. Book 1, x-+214 pages; Book II 300 pages; Com- 
pages, Book II, vii--215 pages, plete, 5D0 pages 


Book III, vii+-240 pages. 
STONE-MILLIS PLANE AND 
SOLID GEOMETRY. By John 
C. Stone, State Normal School, Up- 
per Montclair, N.J., and the late 


HESSLER’S FIRST YEAR OF 
SCIENCE. By John C. Hessler, 
Knox College, Galesburg, Illinois, 
xii + 484 pages. 


James F. Millis, x-+-44S pages. HOPKINS’ ELEMENTS OF PHY- 
DICKSON’S PLANE TRIGONOM- SICAL GEOGRAPHY, NEW ii 
ETRY. By L. E. Dickson, Uni- EDITION. By Thomas C. Hop- il 
versity of Chicago. xii-+176+4-36 kins, Syracuse University, Syracuse, 
pages N. Y. 528 pages. 1. 


BENJ. H. SANBORN & CO. 


CHICAGO NEW YORK BOSTON 

















Dr. L. O. Howard, of Washington, has been made honorary president 
of the International Conference of Phytopathologists and Economic 
Entomologisis at the meeting held June 24 at Wageningen, Holland. 


25 7 Sy RS LS EET Yea 


Dr. Henry Gordon Gale, professor of physies and dean of the Ogden 
Graduate School of Science of the University of Chicago, at a recent 
meeting of the Board of Trustees, was elected a director of the John 
Crerar library 
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Essentials of Plane Geometry 


By David Eugene Smith 


This book represents the latest standard of selection as 
recommended by both the National Committee and the 
College Entrance Examination Board. Noteworthy features 
are—the increase in the number of simple exercises; the 
easy psychological approach to the meaning of a demon- 
stration; the clear explanation of the methods of attack 
on the original; concentration upon the great basal prop- 
ositions; figures that represent the best in drawing, and 
in suggestive usefulness to the pupil. 


“‘Essentials of Solid Geometry’”’ will 
be published shortly. 


GINN AND COMPANY 


Boston New York Chicago London 
Atlanta Dallas Columbus San Francisco 
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my | renowne 


Supply Department 
MARINE BIOLOGICAL LABORATORY 


GEORGE M. GRA { 





Woods Hoje, Mass. 














WM. GAERTNER & CO., manufacturers of scientific instruments, 
who have been located at 5445-49 Lake Park Avenue, Chicago, for 
over twenty-five years, have just commenced building an up-to-date 
factory and office building, which will occupy the southwest corner 
of Wrightwood and Racine Avenues. The new building, 154x135 
feet, will cost in the neighborhood of $150,000 It has been designed 
by the well known Chicago architects, Schmidt, Garden & Martin, and 
t will be equipped with all modern facilities for the production of 
tel 


scientific instruments, including astronomical escopes, 


OGRE at. OS 
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Dr. A. A. Michelson, head of the Department of Physics in the Uni- 
versity of Chicago, has been elected president of the National Academy 
of Sciences Dr. David White, of the United States Geological survey, 
was made Secretary at the same time. Dr. R. A. Millikan, of the Cali- 
fornia Institute of Technology, continues as its foreign secretary 

Frank C. Jacoby, of the Englewood High School, Chicago, was at 
the head of the English De partment, ¢ ‘amp Roosevelt summer high school 
this past season 

Assistant Professor E. D. Meachem, of the University of Oklahoma, 
has been made an associate of mathematies in the same institution 

F. H. Murray, has been appointed instructor of mathematics at the 
University of West Virginia 

F. L. Brown, of Northwestern University, has been appointed assistant 
professor of mathematics at the University of Virginia 

Dr. R. A. Millikan, Director of the Norman Bridge Laboratory of 
the California Institute of Technology, has formulated and secured the 


signatures of many prominent religious leaders, scientists and men of 
affairs to Joint statement upon the relations of science and religion 
Edwin Johnson, of the Culver Military Academy, had charge of the 
Medieval and Modern History Departments in the Camp Roosevelt 
summer high schoo! 
Dr. George W. Hoover for several vears in charge of Chicago district 


of the United States Department of Agriculture has been made chemist 
in charge of the drug control of the government of the United States 

Dr. Harris J. Rvan, head of the Department of Electrical Engineering 
of Leland Stanford University, has been made president of the Americas 


Institute of Electrical Engineers 

Dr. W. A. Noyes, head of the Department of Chemistry in the Uni- 
versity of Illinois, has been granted a year’s leave of absence and will 
spend the greater portion of the time in Europe. He was a delegate 
to the National Research Council of the International Unions of pure 
and applied che mistry, held at Cambridge; he also was a delegate trom 
the American Associations for the Advancement of Science to the British 
Association, which met in Liverpool 

Mathew H Willing, Prine pal of the Springfield, Ill. high school 
since 1918, resigned in June, 1923, to work on problems of his own choice 
in the Lincoln School of Columbia University, under the Carnegie Founda- 
tion 

Dr. Wilfred C. Parkman, of the Carnegie Institution, worked at the 


Observatory at Huaneayo, Peru, making observation for terrestial 
magnetism 

Professor Charles T Knipp, of the Department of Physics at the 
University of Illinois, recently addressed the Indiana Physics Teachers’ 


Club on the historical development of the three electrode vacuum ‘ube 

Professor William T. Marshall has been appointed to the head of the 
department of mathematics at Purdue University 

Dr. W. L. Miser has been promoted to an associate professorship 
in mathematics at the Annover Institute, Chicago 

Miss Ella W Kracke, ol the Senn high school, Chicago, il tructed 
in Botany and Zoology at the Camp Roosevelt summer high school 

George M Lynne, of the Bowen high school, Chicago, had charge of 
the automobile classes at Camp Roosevelt summer high school 

Arthur O. Rape, Principal of Ray School, Chicago, taught classes in 
mathematics at the Camp Roosevelt summer high school 

Paul E. Winkless, of the Bowen High School, Chicago, taught survey- 
ing and algebra at the Camp Roosevelt summer high school. 
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THE ASSOCIATION OF WOMEN SCIENCE TEACHERS. 
Formerly The Association of Science Teachers. 


lOREIGN CORRESPONDENCE SuB-COMMITTEE. 


\t the summer meeting of the Association held at Oxford, in July, 
1922, a sub-committee was appointed to further intercourse between Science 
teachers in England and in other countries. 

This committee met at the end of July and decided to ask help from 
members of the Association in the following ways: 


»\ 
the secretary of the sub-committee, to Seience teachersabroad. (‘‘Nature”’ 


By offers of Scientific magazines to be sent either direct, or through 
is already in request 

By offers of correspondence on matters connected with science teaching. 

$v offers of hospitality (non-resident) either in the school or privately. 
The Secretary will compile a list of names of schools where visitors from 
abroad to the science departments would be weleomed by the Head and 
the Science Mistress. 

By sending to the Secretary the names of any persons abroad who 
would be likely to be interested in this scheme. 

By sending to the Secretary other suggestions for the development 
of our intercourse with Science Teachers outside the country. 

All communications will be weleomed by: 
Miss) HELEN G. THOMPSON, B. Se., 

Hon. See. of the Sub-Committee. 


19, Downs Court Road, Purley, Surrey. 
Will anyone who is in touch with teachers in any other country kindly 


take note ot this? 


PRODUCTION OF GRAPHITE IN 1922. 


Che sales of crystalline graphite in 1922 amounted to 1,849,776 pounds 
valued at $85,242. This was an increase of fifty-six per cent in quantity 
as compared with 1921, according to a statement given out by the De- 
partment of the Interior, through the Geological Survey. The average 


value of the graphite per pound was 4.6 cents in 1922, which was 1.8, 


cents less than in 1921. 

rhe quantity of amorphous graphite sold was 2,200 sho-t tons, which 
was an increase of nineteen per cent in comparison with 1921. This 
quantity represents the sales of only two companies 

The Acheson Graphite Company, at Niagara Falls, N. Y., reported 
sales of artificial graphite amounting to 13,031,926 pounds in 1922, 


an increase of 121 per cent as compared with 1921 


EARLIEST PRODUCTION OF STEEL IN THE UNITED STATES. 


rhe first steel produced in the United States, according to the Geo- 
logical Survey, Department of the Interior, was probably made in 
728, by Samuel Higley and Joseph Dewey. Crucible 


Connecticut in 
IS32, at 


steel was first successfully produced in the United States in 
the works of William and John H. Garrard, at Cincinnati, Ohio. Bes 
semer steel was first made in this country in September, 1864, by William 
F. Durfee, at an experimental plant at Wyandotte, Mich., and open- 
hearth steel in 1864 by the New Jersey Steel & Iron Co at Trenton 
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Tightening Up the Loose Ends 


Have you ever noticed how easily a loose jacketing 
tube falls off when taking a linear expansion apparatus 
out of the apparatus case? How easily the inlet, outlet 
and thermometer tubes are broken or damaged when 
the jacket is accidently dropped? How the clamped 
end of the jacket is crushed when lifted by the free end? 
How an entire experiment is spoiled by the jacket and 
rod shifting under test? How a loose jacket will revolve 
in its supports and break the thermometer? 


Both ends clamped 


Lh | a 


HES cee 




















No. 281 H. 


With the Jacket Clamped at Both Ends 

You can handle, carry and store the apparatus with 
the utmost ease because the jacket cannot fall off— 

Your thermometer is safe because the jacket cannot 
revolve 

Your every experiment will be a success because the 
test rod cannot shift from accident or otherwise 

You can take out the test rod and insert another in 
a jiffy—a turn of the clamping screws releasing the 
jacket. 





No. 276H Linear Expansion Apparatus, Lever Form, with Jacket 
clamped at Both Ends ..._.. . AS BES. wi ete cctitaegen ae 
No. 281H Linear Expansion Apparatus, Micrometer Form, with 
Jacket clamped at Both Ends I eR : $7.50 
Foi T's af Reods ar different metals Nee our (re neral ( atalog 
Vo. 29 





It Pays Always 
to Consider Milvay | 





Chicago Apparatus Company 


Vilvay scten fic insatrume 


701 West Washington Blvd. Chicago, Ill. 
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Total answers to date, 296 
t. Interest of child in school work stimulated b the us I ie Ssatety 
motive 
i. Those answering in the affirmative, 136 
b. Those answering in the negative, 10. 
e. No answer, 133 
5. Cities wishing further information in regard to plan of safet each- 
ing, 258. ; 
6. Cities not wishing further information in regard to plan of safety 
teaching, 2 
7. Cities wishing to use the education committee as a cl ng house 
of safety information 
a. Affirmative, 199 
hb. Negative, a. 
¢e. Wish further information before committing themselves, 21 
d. No answer on this point, 66 


8. Cities having children’s safety organizations in at least some of the 
schools, 82. 

The plans of the Education Section involve a clearing house for the 
exchange of material and information as to methods of safet nstruction 
between schools. This will be largely carried on by traveling exhibits, 
and safety films showing methods of safety teaching We feel very 


strongly that the best way to develop education in accident prevention 
is to make available for all schools which aré ite rested, pl ins and methods 
found successful by other schools 

The Statistical Bulletin of the Metropolitan Life Insurance Company 
for November, 1922, makes a report which is most encouraging to thos 
interested in the developm: nt ol satety instruction It says 

‘In view of the great and growing seriousness of the automobile situa- 
tion, as a whole, it is particularly gratifying to be able to report on one 
phase of the hazard which is actually declining It appears from an 
analy sis of the automobile fatalities among those insured in the Industrial 
Department of the Metropolitan Life Insurance Company that the rate 


has actually declined since 1919 among school boys and ung men 
From 1911 until 1919 there was a steadily increasing rise in eve Lge 
group. The two years following 1919 have shown this change in the 
situation—a decline apparently concentrated in the ages between five and 
fifteen and to a lesser degre« up to age t venty-five On the other hand 
the rate among children under five and at the ages over twenty-five is 
increasing The rate of increase is most marked mong those ‘ xty- 
five. 

‘Does this mean that thi propaganda ¢ rried on in the sel iis and 
through the public press has actually borne fruit It is among boys of 
school age that a verv large proportion ot the automobile fatalities occurs 
If, as the figures indicate, the influence of the police, safety and school 
1uthorities has taught caution in the play habits of these boy then a 


real ste p forward has been taken 


ARTICLES IN CURRENT PERIODICALS. 


{merican Botanist, for May, Joliet, Jl. § fo 
acopy. Flowers of the Magnolia, Willard N. Clute Flora of Pocatello 
Idaho. Blanche H. Sot! Botany for Beginners, VI. Willard N 
Clute Vitality of Canna Seeds, J. F sempers Plant Nat 


Their Meanings—XV, Sciophulariacent 
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No. 1401 
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Desk 





Instructor’s Desk 


For Smaller Schools 
This desk is designed for the smaller schools, where lack of space 
or appropriation will not permit larger and more expensive desks. 
It is appropriate for 
Physics or Chemistry Laboratory 
or the Lecture Room 





The five nickel-plated vertical rods are screwed into brass plates, set flush 
in the table toy These rods are removable and with the flush wood cover for 
the sink, a large clear working surface is secured. The smaller rods are 10 
mm. diameter, used for building up ring stand supports, funnel and burette 
holders, et Che larger rods, 19 mm. diameter, support an adjustable wood 
crossbar, convenient for building up apparatus for various experiments q 
Kewaunee Laboratory Furniture is selected where the highest educational { 
standards in equipment are observed If interested in equipment for the 
teaching of Physics, Chemistry, Biology, Agriculture, Electricity, Domestic 
> ience or Art, Manual Training or Kindergarten Work—ask for the Kewaunee 
3001 It is free : 
; 





gunn —- Sammon I igr Co rei Si: 
Kewaunee, Wis ° ° 70 Fifth Avenue . 
LABORATORY FURNITURE EXPERTS 
Cc. G. CAMPBELL, Treas. and Gen. Mer 
BRANCH OFFICES 
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Jr.; Relativity Since 1922, William H 

tember 10, 1923, E. A. Fat \ Simple | 

Relativity. 1G} ng 
Scientific Monthly, for June, ¢ \ 

a copy. A Working Mode f the Tides 
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types and fertilit 


VU athemati Vonthly. for Fel , 
i per year, 60 cents a copy The Development of Mathematics in Bohemia 
‘urious Fallacies in the Study 


Diseussions The Multiplication of Lz 


Thompson 


Leo Loeb; Origin and Evolution of 
ness and the Sense of Tin 


Classes and the Teaching Load in the High 








\7 in Journal of Botany, for May, Br yn Botanic ( 88.00 
per year, cents a copy. Symposium—The Species Concept: From the 
point of view of a geneticist, George H. Shull; From the point of ew of 
a morphologist, R. A. Harper; From the point of view of a p logist 
and bacteriologist, Guilford Reed; From the point of view of a plant 
pathologist, E. C. Stakman; The relation of the enzym pectinase to in- 


L. Harter-and J. L. Weimer: 
in the strawberr W. D. 
rv, Lancast P 


ru SD) 1A} 


I'he Origin of Symbols for 
; and Dis- 
rge Numbers, D. N 


Rational 


Cajorli; Question 


()hyI qui 


Condor, for May-June, South Pasadena Avenue, Pasadena, Calif 
s/ 25 per year, 4U cents a 0] . Nesting Ree rds ol the Dusk Poor 
will with live photos : Jose ph Dixon Observations on the Habits ol the 
Prairie Faleon (with three photos), John G. Tyler; The Boy Who Hunts, 
Roland C. Ross; Notes on Birds in Southwest Saskatchewan, L. B. Potter: 
The Migration of the King Eider at Synuk, Alaska (with two photos 
Grace A. Hill; Bird Reeords from Craig, Alaska, G. W 

Education, for May, / n, Ma $4.00 per year, 7 »py 
The Psychology of Music, Josephine Weatherly; The Subject Matter of 
Introductory Science and Its Organization, Perey E. Rowell 
Jo ( } May IAQ t A ue. C) £2.00 
Zion Car \ ynnal Park. Utah. William 
J. Mil Peas he Geograpl of St Mendel FE. Brat The 
New Geograp! id Newspaper Clippings, Em Fr. W I Chang- 
ing EK no, A. KE. Parkir 
\ -Siudy Revie Té \ia Ithaca, \ I ‘ 
a Why Study Fert R. C. Benedict; Fern Notes from Th 1's 
Notebooks; Nature Stud 1 Gardening, W. G. Vina The Larges 
Kim, H. E. Hever 
; Photo-Era, for June, Boston, M er yt ; py 
: Portland, Maine, Henr \. Peabody; Making Pictures in Tot Dark- 
ness, R. L. Edmonson; After tl Negative is Made, The Brit J 
An Idyl of the Rancocas Marshes, Howard Taylor Middleton; Summer 
Foliage Effects, William S. D: More About Hot Weather Photog 
raphy, W. X. Kinchelos 
Popular Astronomy, for June-July, Northfield, Minn. $4.00 | 
a copy. Albert Stow Flint, with Plate XX, Joel Stebbins 


*hotograph th Plates XXI-XXVIII, James Stokle; 


Pickering; The 


Eclipse of Se 


and Civilizatior Georg I Hargitt: Food Control During Forty-Six 
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BOOKS TO USE THIS YEAR 


Standard Usage in English 


By R. L. Lyman 





Elements of Debating 
By Leverett S. Lyon 


This valuable pamphlet presents 


A handbook for the young 
student of debating, giving standards of capitalization, punc- 
him with the least amount tuation, handwriting, spelling, 


Te Meniesality the asset and sentence-structure as required 
tial aS, of fotennic of all classes in the University of 
work. Chicago High School. There are 
also suggestions for outlining. 


$1.25, postpaid 81 








25 cents, postpaid 27 cents 





Syllabus of American Literature 


By William T. Hastings 


A graphic outline of all the important literary events in American 


History. Within four chronological divisions arrangement by liter- 
: - } 


ary form has been closely followed, and in every case the author is 


listed, with dates of his birth and death, his chief works, and critical 


estimate It is a basis for any discussion of American letters. 


postpaid 78 cents 


> cents 





A Reference Guide to 


Ednand Seenue The Teaching of 


General Science 
By W. L. Eikenberry 


By Frederic Ives Carpenter 


A comprehensive bibhegraphical 
guide to the fact and fiction about 
Spenser. A complete bibliography 
for each poem, all the critical com- 
mentary that has formed about 
the man, and all sources relating 
to his life, family, and friends are 
here potentially available. 


A presentation of the sub- 
ject-matter of the general 
science 


with the 


course, together 
objectives and 
principles of organization 
of general science. 

£2.00 postpaid b2.10 


83.50. postpaid $3.60 











The University of Chicago Press 
5841 Ellis Avenue - - Chicago, Illinois 
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BOOKS RECEIVED. 

The Teaching of Arithmetic, by N. J. Lenne University of Mon- 
tana. Pages 486 14.5x20.5 Cen Cloth 1925 The Me llan Co,. 
New York 

High School Mathematics, by John A. Swenson, Wadligh High S hool, 
New York City Pages VII+419 13x14.5 Cen Clot! 1923 Che 
Macmillan Company, New York City 


Tables for Teaching Mathematics. by Harrv M. Ke (‘ass High 
School, Detroit, Nancy S. Phelps, Southeastern High School, Detroit. 
and Clarence J. Leonard, Cass High School, Detroit Pages 85. 13x18 
Cen 1923 John Wiley & Son New York City 

Solid Geometry, by Walter B. Ford, University of Michegan. Charles 


Ammerman, McKinley High School, St. Louis Page 104 
13x19 Cen. Cloth 1923 Macmillan Company, New Yor! 

Technical Mathen Harry M. Keal, Cass High School, De- 
troit, Nancy S. Phelps, Southeastern High School, Detroit, and Clarence 
J. Leonard, Cass High School, Detroit. Volume 1 13x18 Cen. Cloth, 
1923. John Wiley & Son New York City 

Technical Mathematics, Volume 2 Authors above Pages VII +27 
13x18 Cen. Cloth. 1923. John Wiley & Son New York Cit 

Technical Mathemati Volume 8 Authors as above Pages V +138 
13x18 Cen. Clot! 1923 John Wile & Son New Yo! ( 

Curriculum Making in Secondary Schools, by John A. Clement. 
Northwestern Universit. Evanston, Illinois Pages V +534 l 5x19.5 
Cen. Cloth. 1923. Harry Holt & Company, New York ¢ 

Junior | nglish Course, by P. H. Deffendall, Blon Sche St. Louis 
Mo Pages XVI+384 13x19.5 em Cloth, 1923 Little Brown & 
Company, Boston 

Probler Arithmetic n Inductive Drill Book by Har Brooks; 
John Cheverus School, Boston Pages X\ ol. 13x14.5 ( t 1923 
Little, Brown & Company, Boston 


+LI\ 


{ ‘3 


Introductory Physics, by Lathrop D. Higgins, Normal Scl Dan- 
bury, Conn Pages VIII+440 13x18.5 Cer Cloth. 192 $1.48 
Ginn & Company, Boston, Mass 

Intreductory Physics, by Lathrop D. Higgi Normal & Dan- 
bury, Conn Pages VIII+440 13x19 ecm Clot 1923 $1.48 
Ginn & Company, Boston, Mass 

The Jolly Tinker, by Frank M. Rich. Pages 139 13x19 Cen. Clotl 
1923. $1.00, G. Appleton & Company, New York City 


Good Housekeeping’s Book of Menus, Recipes and Household Dis- 
coveries. Pages 253 13x19 Cen. Cloth, 1922 Good Housekeeping 
119 West 40th St., New York City 

Introductory Physics, by Lathrop D. Higgins, Norman School, Dan- 
bury, Conn. Pages V111-440. 13x19 Cen. Cloth. 1923. $1.48. Ginn 
& Company, Boston, Mass 

Annual Report of the General Education 
Cen. Paper 1923. General Education Board, 61 Broadway, New York 
City 


Soard Pages 8 13x20 


Physics for Secondary Schools, by Frederick E. Seors. Conco1 N.H 
Pages X +658, 13.5x19 en Cloth, 1922. F. M. Ambrose & Company, 
New York 

Phychology for Students of Education, Y. Arthur I. Gates, ‘ imbia 
University Pages XV1+489 14x20.5 em. Cloth, 1923 Macmillan 


Company, New York 
Dairy Farming Projects, by Carl E. Ladd, Cornell University. Pages 
XIX +327, em. Cloth, 1923. Macmillan Company, New Yor 
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T OUTLINES IN MATHEMATICS 


ROBERT R. GOFF 


j. Algebra, Part I Loose-Leaf. Theory with mod- 
els to be completed, of col- 
lege board new require- 


2. Alegbra, Part II ments. 


3. Observational Geometry quirements. 
and Loose-leaf. A complete text- 
Numerical Trigonometry book. 
4. Drill Book in Plane A text-book for reviews or be- 
Geometry ginners, with emphasis on 
method. 


These Outlines and this Drill Book are based upon “how we 
study.”” They help the student (1) Search out and write down 
important principles. (2) Classify them and arrange in small 


groups. (3) Summarize each group for future use. 


Price for each Outline withcover . . 50 cents 
Price for Drill Book . . . . . . One Dollar 





120 Boylston St. THE PALMER COMPA NY Boston, Mass. 


Similar to Part I. Complete 
college board new major re- 














REVIEW QUESTIONS 


Twelve Thousand Questions in Eighteen Booklets 


Algebra Plane Geometry 
Chemistry Solid Geometry 
Physics Trigonometry 


Pet Pamphlets by Franklin 7. Jone s 
French Grammar Review—American History and Civics—Ancient 


History 
Three Pamphlets just publis hed— compile d by Expe rt Teachers 


Other Pamphlets 
French A, French B; German A, German B; First Latin, Second Latin; 
Medieval and Modern European History (inciuding English History); Question 
Book on History; English. 

Price, each pamphlet, 50c. except English, Second Latin and French 
Grammar Review, 60c. Sample copy to a teacher half-price when money is 
sent with the order 

Liberal discounts for Class U se 


Published and for Sale by 


THE UNIVERSITY SUPPLY & BOOK CO. 


10109 Wilbur Ave., Cleveland, Ohio. 
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HOW KILN TEMPERATURES UP TO 3,000 DEGREES ARE 
MEASURED. 

When it comes to measuring the temperature of the hottest summer 
days, the old-fashioned mercury thermometer serves very well. But at 
675 degrees Fahrenheit, mereury reaches its boiling point, and is useless 
for measuring higher temperatures 

In the manufacture of portland cement, temperatures of between 2,700 
and 3,000 degrees Fahrenheit are generated in the huge, rotary kilns 
Many kiin operators have been trained by years of experience to recognize 


the proper temperature by the color and appearance of the bu 
terials, but it is treque ntlvy considered desirable to take the temper itures 


hing Ma- 


mechanieally. 

One way of doing this is with a “‘radiation pyrometer.”’ Standing a 
few feet in front of the kiln, the operator looks through a little té escope, 
containing a piece of colored glass and two small wires. He trains this 
instrument on the seething mass inside the kiln, where the raw materials 
from which cement is made, are being burned to clinker. So intense are 
the flames that the onlooker is blinded unless | 

As the operator sights” the little telescope on the kiln's contents, he 


wears colored glasses. 


picks out the spot in the furnace where the glow is hottest. The tel scope 
acts like a big ‘‘sun glass.’ It focuses the heat on the little wires inside it 
The wires expand and move a needle in an indicator box, and the needle 
in turn indicates the temperature on a dise. It is the work of only a few 
minutes to ascertain the temperature inside the kiln. Most of the py- 
rometers will indicate temperatures up to 3,600 degrees 

At one of the cement plants the telescope of the pyrometer was turned 
on the sun, and the little needle on the indicator dise immediate] sprang 
over the maximum figure, bouncing against the side of the box in its 
effort to record the heat on the sun's body-—93,000,000 miles away 

The temperature inside a cement kiln—one of the highest used in any 
industry—is produced by one of three fuels: gas, oil or powdered coal 


In any case, the fuel is blown in under pressure from a jet at the lower 


end of the long, reclining, revolving kiln and burns in a flame from twenty 
to thirty feet long 


To make a barrel, or 376 pounds of cement under ordinary conditions, 
200 pounds of coal, or equivalent fuel, must be burned—about thre 
fifths of it in the kiln 

A kiln with a daily capacity of 1,000 barrels of elink« unground 


cement) will consume approximately sixty tons of powdered ce 
twenty-four hours a ton every twenty-four minutes 


BOOK REVIEWS. 

Introductory Physics by Lathrop D. Higgins, Normal School, Danbury 
Conn Pages VIII+440. 13x18.5 Cen Cloth, 1923. 81.48. Ginr 
& Company, Boston, Mass 
Introductory Physics is the very latest text on this subject that has 


come from the press. The reviewer is very much pleased with the entire 
contents of the book. This text has been written primarily for beginners 
in the subject It assumes, however, that the pupil has had an obsery 


ing mind and has caught many facts about physics in his observation 
of things that have been going on around about him This book. then 
is largely to help him understand the phenomena that he has observed 


as well as bringing him in touch with many other facts that mav have 


escaped his notice. This book does not require many mathemat 
problems nor lahoratorv worl Because of this last statement thers 
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in my college days R bering Many occasions in f om 
vhen it needed all my mental acumen to follow Mr. Mi lled 
the blackboard with equations again and again, I rather exp | ild 
have to study rather than read this book. But I found lw n 
it for a boy, just as the title suggested. Not only was the lang ipl 
but the diffieult ideas were illustrated freely and with unusu nuity 
Mr. Mills is a scholar and might be expected to have $s an- 


tipathy toward ‘“‘popularizing’’ his writings, but he sho no! Let 
in this book So we have the inusual combination of a boo ritten 
by one who is @ real authority in his subject, and at the same t ng 
language and illustrati ch ean be readily unde ood b n eighth 
grade bo 

However, there is no royal road to understanding radi hile 
a writer, if he is skilled enough, can use simple terms and abundal us- 
trations, he cannot supply brains on the part of the reader r deas 
necessary to understand tl fascinating subject eall fo nsiderable 
mental ability and some maturity on the part of the reade Cher ré 

doubtful whether most b of eighth grade or high could 

get out of the book near ail there 18 in it This is dus i¢ rent 
difficulties in the subject It yne thing to be able to under ad the 
words and illustrations used by the author, and qu not i 
underlying conceptions concerning the nature of matter d 
which are necessary to t nderstanding of radio as ild 
have you understand it 

There are two things ywever, that the reader ma In the 
first place, the matter presented is accurate, up-to-date, ar en b 
one who is an authorit ( inders lag 

me FF 

Plant P} P / 

Petro Iey j f ( 

a if } ] 

Ph.D., Jol H { VW 560 p: 173 istrations 

vnd plates. Publis! P. Blakistons Son & ¢ 1923. Price $4.00 

Palladin is recognized as a world figure in his lin scart nt 
physiolog His papers describing | esearches |] ied 
in several languages, and read by all active workers in ] t} 
His greatest contribution is in tl theory of respiration lo qu Pro- 
fessor Livingston: “Step by step, he and his followers zradu ult 
up a new and clear picture of 1 hen ry of respiration | t 
occurs in all living 

The reviewer cone be his duty to the atte oul | 
biology teachers to this gre ork and the unusual opportu Di 
sents of learning of the latest rk of & great man ina I 
field—plant physiolog e teacher mu be up : 
science \lmost the s of the high school tea vy 
what happening in si roug! 1 OKS t 

\\ W 

H. Trafton, State Teach College, Mankato, M IX +614 

pages, 214 illustraions, size 13x19 em. Published by t M , 

Company, 19253 

This book is intended by the author to fit into a four 
science course, covering tl 0 f one of the years, ] u the 
second year or the second semester of the first year and é ? 
of the second Vear \s T a chapter of « nt pag an 
biology the book can 1 et eitne conditior 
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Stanford Achievement Tests, by Truman L. Kelly, G. M. Rucl Ll Le 
M. Terma World Book Company, Yonkers-on-Hudson, N Y ork 





These tests are designed to measur ver thoroughly the wledge 
and ability of pup n the school subjects in grades two to eight. Primary 
tests In arithmetic, reading, and spelling are devised for grad: and 
three Advanced tests in arithmet reading, spelling, science informa- 
tion, historv, and literature prepared for grades four to ¢ 

It s seid thet these tests have been found to be verv relial sa 
measure of individu: (ge and grade norms are given in eac] ject 
The norms are compe. h one another and the educational profil 
of each pupil ean be n ( psrison of total seore with chronolog 
age ll vield an education quotient 

The materiz! for this 1 neludes: Primary Examination, Fo Lo 
Form B Price per pork i twenty-five tests, including Key and 
Class Record, $1.40 net \dveneed Examination, Form or Form B 
Price per package of twenty-five tests, in¢ luding Ke y and Cl: Record. 
$2.00 net. Manual of Di ns, thirty cents net. Specimen Set, fift 
cents postpaid. iw, 
Second Year College C) 4, by i ! HT. Chapin, P Chem- 

istry in Oberlin College. First edition, pp. XI+311. 1514x2314x2% 

‘m Diagrams, tables, log tables Cloth 1922. $3 net John Wile 

& Sons, Ine. 

In this new text we have a distinctly unusual type of material for 
second vear college chemist Generally the sophomore is pu rk 
in qualitative analysis wl even though it be taught in a modern wa 
gives him so much of memory work and so little of applicat f man) 
of the principles that he learned in freshman chemistry that the eduea- 


tional value of the course is not always all that it should be 


Here we have essentially a study of the principles of inorganic chemistr 


and largely in a somewhat quantitative way. A laborat: e has 
been worked out to a ‘company the text and that mari an advance 


over the presentation of the principles in purely text book fo 
| | 


The topies treated are I—Kinetie Theory. 1I—Gas-Laws, I11—Laws 


Governing change of state, I\ \vogadro’s Law and Molecular Weights 
V—The Quantitative |: of chemical combination, VI—T (tom 
Hypothesis and Atomic Weight, VII—Symbols, Formulae and Equa- 


tions Chemical (‘a l VIII Valenes [xX Per lic ; th; 
X—Radio Aetivity, et XI—Atomie Strueture XII—S 


XIII Freez ng and B Point and Osmot : Pressure XI\ ior ~ 


tion; X\ Indicators; XV] Homogeneous Equilibrium; XVII lleter 


geneous Equilibriun XVIII—Complex Equiblibriu X 1X—Electro 


n: 
Chemistr 

To the college teacher chemistry. the boo present a 
It should at least be st idied and considered by all ich 

The high school teacher w find in the text boo i er bill e aid 
in his teaching. Not on an he go to it to brush up and modert his 
own knowledge of the principles of chemistry, prior to teaching each of 
the m, but he ean with pront end members of the elass to t I K TOT 
reference work. 

The reviewer -happened to be trying to teach solution to his classes 
when the text was being 1 ed and found the presentatior the sub 
ject not only up-to-dat ut very understandab The 
only, were presented and t were taught in a clear and ord 

Every live teacher of chemistr whether in high s ore 
should seek an opportunity of examining this book and 
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